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Stacks and Exhaust Pipes.—Photographs giving a gen- 
eral impression of the form and character of the 











exhaust pipes chiefly experimented upon, have already been 
presented as Figs. 2, 3 and 4. A more complete definition of 
the sectional stacks especially designed for the experiments 
is shown by Fig. 26. The experimental stacks were of four 
different diameters, each diameter having a base of more or 
less taper. This base constituted the shortest length of stack 
employed. Increased length was obtained by the addition 
of 10-in. sections. 

The notations in Fig. 26 are the same as are employed in 
connection with the presentation and all discussion of data. 
A .v0. 7 stack is a straight stack 15*4 ins. in diameter. A No. 
7-A stack is a stack 2614 ins. long, while a No. 7-D stack is a 
stack 56% ins. long. Similarly, a No. 8-A is a taper stack 
15% ins. in diameter at the choke and 26% ins. long. A com- 
prehensive definition of the stack terms used in connection 
with the data is presented as Table V. 









TABLE V. 
Stack Dimensions. 
1 2 $ + 5 
Smallest Distance from 
Diam- Total Center Line 
eter, Height, of Boiler to 
Designation. Form. Inches. Inches. Top of Stack. 
gt ee arre eere 9% 16% 45 1-16 
Mette exes awed Straight 9% 26% 55 1-16 
Se reer Straight 9% 3614 65 1-16 
Co Sree eee Straight 9% 4614 75 1-16 
tO EE eee Straight 9% 56% 85 1-16 
pO Se ne ee Taper 9% 261% 55 1-16 
Weane<aaweaeees Taper 9% 361% 65 1-16 
A rte Taper 9% 46% 751-16 
; | Sa ee eee Taper 9% 5614 85 1-16 
DU Bete Bek ck Sch eeeuws 11% 16% 45 1-16 
Ws wis aeecawecn es Straight 11% 2614 55 1-16 
Sia 5:4 antes aa es Straight 11% 36% 65 1-16 
Spee pee ree Straight 11% 46% 751-16 
P| RRP Oe ee Straight 11% 56% 85 1-16 
Cg” ey fer a ere Taper 11% 2614 55 1-16 
RMN s 56s oe ee eke Taper 11% 36% 65 1-16 
sn SOE TO ee Taper 11% 46% 75 1-16 
GAEEs s sewesaceeu cus Taper 11% 561% 85 1-16 
WN Fi diksticcaas 13% 16% 45 1-16 
ge Pee ey Straight 13% 261% 55 1-16 
|) ore? eee Straight 13% 36% 65 1-16 
BOSS Syd bake ka Straight 13% 46% 751-16 
Gites vavceneanaae Straight 13% 56% 85 1-16 
Pe ee ee aper 13% 261% 55 1-16 
ROT ry re Taper 13% 361% 65 1-16 
Getic cunamodeaes Taper 13% 461% 751-16 
Geile s <666 <a sewe-ws Taper 13% 56% 85 1-16 
eg Serer re 15% 16% 451-16 
oS Ree ore re Straight 15% 26% 55 1-16 
Peak heietenteeed Straight 15% 36% 65 1-16 
(eee reer rere Straight 15% 46% 75 1-16 
_ CS ere Straight 15% 56% 85 1-16 
Md vn © oie s gialeineen Taper 15% 26% 551-16 
Speen ea sree Taper 15% 36% 65 1-16 
Gs sé 0 sawe ceca Taper 15% 4614 75 1-16 
2 eye eer Taper 15% 56% 85 4-16 
(| Pe ee ce Taper 14 .. 75 9-16 
2614 56 1-16 
Bs .¢ dion eae eawn ee Straight 13% f to to 
| 56% 85 1-16 
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The normal stack, which was supplied by the builders of 
locomotive Schenectady No. 2, with the engine, was subjected 
to the same tests as the sectional stacks. Its dimensions, com- 
pared with those of the 6-D and 6-E stack, with which its 
form most nearly agrees, is shown by Fig. 27. 

The experimental exhaust pipes and nozzles, with the refer- 
ence numbers which are always employed therewith are shown 
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by Fig. 28. Thus, No. 1 pipe or nozzle is 5 ins. high upon a 10- 
in. base, while nozzle No. 7 is 35 ins. high upon a 10-in. base. 
While these will hereafter be referred to as nozzles, they really 
combine in one design a pipe and nozzle, as will be seen by the 
drawing representing their construction, Fig. 29. All nozzles 
were used upon the same base which, as shown, was 10 ins. 
in height. 

34. Results.—While an array of figures presents few attrac- 


tions for the average reader, the significance of the present 
work is such that it seems wise to include in this report, for 
future reference, as well as for the benefit of the present-day 
student of stack design, a complete record of the data obtained. 
Following this will be found such summarized statements of 
the facts disclosed as will serve those who have little time 
in which to follow an elaborate array of uetails. 

The results, representing more than a thousand distinct 
tests for each of which the locomotive was at least once started, 
brought with great precision to a specified condition of running, 
and stopped again, are for convenience arranged in eight tables, 
numbered from VI. to XIII. inclusively, which follow. 

(To be continued.) 





PIECEWORK IN A LOCOMOTIVE ERECTING SHOP. 


Suggestions Based Upon Successful Experience. 
By J. Komo. 


Strange as it may seem at this late day, many mechanical 
railroad men argue that piecework cannot be successfully intro- 
duced into a locomotive erecting shop on account of the many 
complications arising daily. They are honest in their opinions 
and these should be given due consideration, but when they 
once seriously undertake to solve the problem they will ask 
themselves the question, Why they did not do this before? Here 
are a few quotations by a well-known author which it may be 
well for us to study when preparing to put an erecting shop 
or any other department on a piecework basis: 

“Before we change our action we have to change our ideas 
of the things toward which we act; our idea of the thing 
directs our action toward it. If our idea of the thing is right. 
our action toward it will be right; if our idea of the thing is 
wrong, our action toward it will be wrong. it is a rule tu 
which there is no exception. There is only one way by which 
we can acquire knowledge of anything, and that is to first get 
an imperfect idea of it, then a more perfect one, and so on until 
our idea of it is complete.” 

Before starting piecework in the locomotive erecting shop 
the shop should be carefully systematized, and, where possible, 
work assigned to certain men. This is now done in many day- 
work shops, and has proved to be a good way of handling the 
erecting shop work. Shoes and wedges should be considered as 
one job; guides, steam chests, pistons, boring out cylinders 
and all that pertains to this class of work should be another; 
fitting cylinders, chipping cylinder saddles, and everything 
that pertains to this class of work should be another; cab work 
and framing should be another, and replacing drivers and 
trucks and everything that pertains to it should be another, 
and so on. Certain men should be assigned to general work— 
meaning jobs that cannot be consistently grouped. As far as 
practicable, stripping should be done by the men who are to 
replace the work, as they will then know the conditions the 
work is in when it came down, and will be better able to order 
parts for renewal, and will take more interest in doing the 
work if they know they are to replace it. Many other sub 
divisions of the work may be made when in the foreman’s 
judgment it is wise. It is understood that men to have special! 
jobs will look after them all the time on every engine that goes 
through the shop and not wait to be told by the gang boss or 
foreman. The foreman, of course, will have the same control 
of the shop that he always had, and will indicate the engines 
he wants first and call attention to anything that pertains to 
the work, but as long as affairs run along to his liking and 
smoothly, probably he will not say anything to the men from 
one end of the week to the other. Special men soon learn to 
watch the work with as much interest as the foreman, becausé¢ 
the faster the work moves along the more money they make. 

There should be a piecework inspector in a shop where ther¢ 
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are 40 or more men employed. If there are a smaller number 
than this, one piecework inspector will handle the entire ma- 
chine shop, machines and erecting, too. The piecework inspec- 
tor in the erecting shop should be a practical, first-class ma- 
chinist and thoroughly competent to pass on work, and a man 
who is absolutely reliable and absolutely fair. He should, as 
far as practicable, see every job that he pays for, and if it is 
not satisfactory he should try to readjust it with the men who 
did the work, and when he cannot do this he: should call the 
foreman’s attention to it, as he is in no way to interfere with 
the duties of the foreman. 

If the shop is systematized as outlined, a careful record 
should be made of the time it takes to perform the different 
operations, and when enough information has been secured 
to warrant it, this should be carefully analyzed by the foreman, 
gang boss and piecework inspector. Each operation must be 
studied very carefully from a commercial standpoint; those in 
charge of piecework should figure what they would pay for the 
work if they owned the road, remembering that there are 
clearly two sides to the question, and that the men have rights 
as well as the company. In case of doubt on any job it would 
be well to do the work over again and take the record a second 
time. 

It will not do to base piecework prices on the record of an 
exceptionally fast man or on work done under forced effort, 
as when this man works on piecework he is expected to 
largely increase his earnings. Neither will it do to base the 
piecework price on the slowest man, as that would be unfair to 
the company. Experience will soon determine just where to 
draw the line in these cases. If the men can be made to feel 
that their interests and those of the company are the same 
and if they can be consulted to make these prices, a great deal 
of trouble is avoided. 

Care should be used to specify just what is intended to be 
done for a given price, leaving no room for doubt. This will at 
first be very difficult, but in time one will be enabled to cover 
this point very clearly. The officers should insist on first-class 
work and make the prices high enough, so that the men can do 
it as it ought to be done, because poor work is expensive at 
any price. 

If an erecting shop is properly handled on a piecework basis 
it is one of the most satisfactory departments in a large rail- 
road shop, both for the company and the men. It means in- 
creased cutput and decreased cost for the company, and better 
wages for the men and more agreeable positions. Many little 
squalls will come up in starting the department—some things 
will be unfair to the company and some to the men—but time 
and patience and the desire to do the right thing on both sides, 
and a clear understanding that this is the desire, will soon 
straighten matters out. 

A few sample pages of a locomotive erecting shop schedule 
which has been in successful use for several years will form 
the subjeet of another article on this subject. 


LIQUID FUEL. 





Burners Which Do Not Atomize. 





[Editor’s Note.—The writer of this article has had wide ex- 
perience in the use of oil as fuel for heating and welding 
burners and has been very successful. ] 

Fuel oil has long been recognized as a fuel that possesses 
many advantages over coal. It contains more heat-producing 
power than an equal weight of any other material that exists 
in large quantities, and containing no ashes, every portion 
may be burned to produce heat. 

There is no doubt that the unsatisfactory results obtained 
by many who have used a liquid fuel has retarded its use, 


mainly owing to the fact that it has been proved to them that 
they were not getting the heat-producing efficiency from the 
fuel that it is supposed to be capable of giving. 

Several hundred patents have been issued in this field in 
the past few years, and invariably the patentee has aimed to 
produce a burner that would atomize the fuel—in other words, 
one that would break the oil up into minute particles, so that 
when brought into combustion with the necessary oxygen it 
would be evenly distributed and minute enough to form the 
necessary chemical combination for perfect combustion. 

Failures of this class of burners have been frequent, due in 
many cases to the fact that the combustion does not take place 
until the vapor or mixture is a considerable distance from the 
burner. In other cases, failure has resulted from relying 
upon the temperature of the furnace to obtain perfect combus- 
tion. 

Fuel oil contains from 19,000 to 22,000 B. T. U. per lb., and 
from the best practice we find it necessary to supply this fuel 
with from 20 to 24 lbs. of air. It must be supplied in such 
proportion as will result in a bringing together of the right 
proportion of the gases at the right time to obtain the desired 
result—perfect combustion. If this is accomplished, we have 
a fuel that whereas its theoretical efficiency over coal is only 
45 per cent., yet has a calorific energy more than 60 per cent. 
greater than bituminous coal. In the cases where it has been 
attempted to burn a liquid fuel by atomizing and burning it in 
the chamber in which the work has to be done, either heating 
material or raising steam, the results. have shown a woeful 
difference between the efficiency obtained and the supposed 
efficiency of the fuel. This is due, no doubt, to the hydro- 
carbons passing off without giving up the heat units contained 
therein. 

Many attempts have been made to obtain the full efficiency 
by having tue oil undergo a preliminary treatment to convert 
it into a gas or vapor before trying to burn it. The failures 
of these gas generators have been common, and have done 
much to retard the use of oil in shops. Among the many types 
of oil burning devices placed on the market during the past 
few years, there is one system of oil furnaces that has many 
new features, inasmuch as the oil is not atomized, but is 
simply brought into combustion with a quantity of oxygen or 
fan blast. Partial combustion takes place, and the hydro- 
carbons burn on their way up a vertical combustion chamber; 
on reaching the top they come into combination with a further 
supply of air. The fuel is now in a state of perfect combus- 
tion; the oil and air supply, which are independent and under 
the control of the operator, can be regulated to a nicety. The 
manufacturers of these furnaces claim to obtain perfect com- 
bustion, as they have a number of welding heat furnaces in 
use for such work as welding tubes, small forging, etc., etc., 
in which the material has to be handled very rapidly, and in a 
perfect heat. Presumably they must have an improved system 
of combustion. 


Liquid fuel, like other innovations, is a subject that requires 
thought, time and experience to perfect its use, and it is not 
only necessary to provide for a perfect combustion, but the 
furnace must be designed on correct principles, so that the 
greatest use may be made of the heat, and the number of im- 
portant economies over coal or coke will not be fully realized 
until such properly designed oil furnaces are in use. It will 
then be found that by far the greatest economy will not be 
through a reduction in the cost of fuel, which should be from 
25 to 50 per cent., depending upon the cost of oil, but in the 
increased output made possible by the use of this fuel. Its 
capacity for doing work should range all the way from 50 to 
500 per cent. more than coal or coke, which means a big re- 
duction in shop cost. 


This increase in output is made possible by the perfect and 
easy regulation obtained with oil. The time of the men is 
wholly given to their work, and not to tending their fires. 
The uniform heat and absence of oxidation of the metal in- 
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sures that each piece is heated in a perfect manner, and no 
material is lost through faulty heat treatment. No fuel is 
required when the furnace is not doing useful work. There is 
a further advantage in that no labor is required for bringing 
fuel to and removing ashes from the furnace, which is neces- 
sary in the use of coal or coke. Oil also contains little or 
no sulphur or phosphorus to attack the metal heated, and with 
the perfect combustion that should be made possible by the 





use of oil fuel, the metal is not injured in any way by being 
heated. Especially for such work as welding, the perfect com- 
bustion and absolutely clean fire made possible by the use of 
a liquid fuel, should certainly bring this fuel to the front for 
shop purposes. It should be remembered that the output of a 
blacksmith shop is not the capacity of the forging machines, 
but rather the capacity of the furnaces to supply the material 
in such a condition that it may be handled rapidly. 




















Two-Cylinder Compound Ten-Wheel Locomotive.— Canadian Pacific Railway. 


E, A. WILLIAMS, Supt. of Rolling Stock. 
TWO-CYLINDER COMPOUND LOCOMOTIVES. 
Canadian racific Railway. 


4-6-0 Type. 


Doubie-Ported Piston Valve on Low-Pressure Cylinder. 


This is the most recent development of the two-cylinder com- 
pound for passenger service. It employs piston valves with 
outside admission ana the usual form of valve motion, and has 
a double-ported valve for the low-pressure cylinder. This 
valve was developed at the Schenectady works of the American 
Locomotive Company several years ago, and was recently ap- 
plied also to a two-cylinder compound on the Chicago & Eastern 
Illinois. Its purpose is to provide double admission and 
double exhaust ports to the low-pressure cylinder, to secure 
easy entrance and exit for the steam, and also to secure a per- 


Two Cylinder Compound Passenger Locomotive. 
4—-6—-0 Type. 


Canadian Pacific Railway. 


General VDemensions. 


Gauge 

Fuel 

Weight in working order 
Weight on drivers 
Wheel base, driving 
Wheel base, rigid 

Wheel base, total 


81% in. 
....Bituminous coal 
168,000 Ibs. 

124,000 Ibs. 

14 ft., 10 in. 

14 ., 10 in. 

ae &., 24° 


Diam. of cylinders 22 in. and 35 in. 
Stroke of piston 26 in. 
Horizontal thickness of . B, 696 5s F. in. 
Diam. of piston rod . ‘ oa 3 in. 
Kind of piston packing ... ngs 
Kind of rod packing Metallic 


Valves. 
ON ECC RT ee Tee! 
Greatest travel of slide valves 6 in. 
Outside lap of slide valves 
Inside lap clearance 
Lead of valves in full gear 
Kind of valve stem packing 


oe 
Line and line 
Metallic 


AMERICAN LOCOMOTIVE Co., SCHENECTADY WORKS, Builders. 


fectly balanced valve for this cylinder. The construction of 
the valves and the cylinders is made clear by the engravings. 
This valve should enable the engine to run at high speed, and 
if there is any foundation for the claim that this type is handi- 
capped in speed, this design ought to overcome it. Thus far 
there has been no attempt on the Canadian Pacific to determine 
this point. To reduce the braking effect of the low-pressure 
piston in drifting, the low-pressure cylinder is fitted with two 
large, automatic, by-pass valves, which appear in the photo- 
graph. The American Locomotive Company and the mechani- 
cal officials of the Canadian Pacific are apparently of the 
opinion that the two-cylinder compound has not yet reached 
the limit of its development. 

Two-cylinder compounds are not, as a rule, handsome, but 
tuis is an exception. he Canadian Pacific tender and cab, 
with curved outlines, together with u.e piston valves, make a 
really attractive combination. The following table of dimen- 
sions will be convenient for reference: 


Wheels, 


Diam. driving wheels outside of tire 
Material of driving wheels, centers 
Tire held by 
Driving box material 
Diam. and length of driving journals 9 in. diam. X 12 in 
Diam. and length of main crank pin journals ....7 in. diam. X 6% in 
Diam. and length of slide rod crank pin journals, main side 
71% in. X 4 % in.; F. & B. 5 in. dia. X 4% In. 
4-wheel swing bolster 
6 in. dia. X 10 in 
30 in 


etc. 


Shrinkage 
Cast steel 


Engine truck, kind 

Engine truck journals 

Diam. of engine truck wheels 
Kind of engine truck wheels 


Outside diam. of first ring 
Working pressure 2 ; 
Material of barrel and outside of fire box Steel 
Thickness of plates in barrel and outside of fire box % and % in 
Fire box, length 108 in 
Fire box, width 
Fire box, depth 
whe pox, <eege ” 
ire box, plates, thickness : , 
" sides, 3¢ in.; back, 34in ; crown, 3¢ in.; tube sheet, 44 ip 
Fire box, water space : 
reat, 41¢ and 5 ins.; sides, 34 and 4ins.; back, 34 and 44 ins 
Fire box, crown staying, radial 18 ins. diamete 
Fire box, stay bolts,! iron 
Tubes. number of 


ins 
Stec 
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Part Section of Valve Chest, 
Low Pressure Cylinder. 
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Low Pressure Valve Shown Against Its Bushing. 
poe eee ne ee eee MN es pret En: 2ins tz 
Tubes, length over tube sheets.......... «oc. ccccccccccccucccccccce 14 ft. Oin 
Heating surface, tubes .... 2.0.6... cece cece cee eccecccccc cee, 2273.3 sq. ft 
eI Un ss oc vaca cled vada eedneeesueas dae 171.96 sq. ft. : 
Heating surface, total....................... oxeue VF aes ces de | 
IN 68a chicos Seeder iaddeceddaus Pegtons ivicccesde se sq. ft. : 
Is 60520 s. csr anc ok dd vare aioe award tne ee eee Single E 
Exhaust nozzles.......... seeeeeeececceeee O44 ins., 5% ins., 534 ins. diameter A 
Smoke stack, inside diameter. .....................0.0.. 1644 ins. by 14% ins. Loe 
COMI WORGR, HOD ADOVO POE so oisices oc cic ccaccdc.coaccenceucccace 14 ft. 5% ins. 2 
4 
re Tender. 
I I nocd day os \aaand dovirscecdoebeens itaddameasia .50,500 lbs. \ 
I ES cok gsc saad Ws chew coc cde s ona petaee en 40 ins. 
Journals, diameter and length .................... 5% ins. diameter by 10 ins. 
I ro Cee wes. ceciacrie: kaaelceiscie.cd seen eee 17 ft. 4% ins. 
IN fetes tke ae yag@tn oak tice 10-in. steel channels 
SE Is 6506hi ewnncannendsiacicacacsanapoteres 5,000 imp. U. S. gallons - oe - Y 
.. _ SRP UaRepER SPARE SpEEISNERt RRs Sienna: 714 tons He - SG rs 2ig--e23 Ione ig 
Total wheel base of engine and tender .... ...................... 54 ft. 6 ins. ; 


Two-Cvlinder Compound Ten-wheel Locomotive. — Canadian Pacific Railway. 





High Pressure Valve and Bushing. 
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NEW LOCOMOTIVE AND CAR SHOPS. 
Collinwood, Ohio. 
Lake Shore & Michigan Southern Railway. 
III. 


The Locomotive Shop Building. 

.On pages 300 and 301 of our October issue exterior views 
and a section of the locomotive shops of-the Collinwood plant 
of the Lake Shore & Michigan Southern Railway were prc- 
sented, together with interior and exterior construction views. 
In this number additional details of interest are shown with 
regard both to the side framing and to the roof construction, 


support of this intermediate brick wall and the one in the 
division wall on the opposite side of the erecting shop is 
shown in one of the detail engravings, and the large pro- 
portion of glass in this building relative to the wall area 
was stated in the tabie on page 304 of the October number. 
The large side window areas are 19 x 30 ft. each in the lower 
sections and J9 x 12 ft. each above, these being repeated the 
entire length of tne building. The windows in the top of 
the division wall between the erecting and machine shops, 
above the intermediate section of brick, are 19 x 12 ft. each, 
repeated the entire length, as on the opposite side. The 
details of construction of both the side framing and the 
windows of the erecting shop are very clearly shown in the 
interior view below and on page 367. 

The steel work is provided with bracing in alternate bays, 
with expansiun bays between, like a trestle. At the end of 
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“View of 80-ton Locomotive Lifted by Crane in Erecting Shop. 
Collinwood Shops. — Lake Shore & Michigan Southern Railway. 


and also the equipment of tne building. The framing sup- 
ports are substantial steel piers placed on ample foundations 
of stone; they are designed of plates and angles in such a 
way as to support the roof and the crane girders independ- 
ently, and also provide for the window framing. In the 
detail views on page 367 the dimensions and construction of 
the piers are clearly shown. These were designed with ref- 
erence to simplifying the construction by using 23 units 
exactly alike in the outside wall of the erecting shop and 
making the units of the other walls so that they also could 
be alike along the entire length of the building. 

In the outside walls there are two intermediates between 
the main piers, with 12-in. mullions for-the windows. The 
glass of the windows begins 4 ft. from the bottom of tlre 
wall, and there are about 30 ft. of glass here and then 3 ft. of 
brick wall, surmounted by 12 ft. 6 ins. more of glass. The 


the boiler shop is a 30 x 35-ft. riveting tower, carried on a 
special roof truss extending across the building, and on a 
box girder reaching the length of two bays longitudinally. 
In the entire building the steel work was erected independently 
of the brick work. In the detail drawing of the steel col- 
umns the particular care in arranging the size to exactly 
take the brick facing is made evident, as is also the method 
of filling the columns with concrete, which is of a mixture of 
one part of cement to eight parts of combined sand and 
gravel. 

Another detail view, on page 369, illustrates the roof drain- 
age with inside rain conductors. The angle made by the edge 
of the roof with the wall has a ridge at each end and at 
alternate panels; leaders are placed at the first, third, fifth, 
etc., panels, terminating in gutter boxes. As may be seen, the 
gutter boxes are 10-in, boxes made of 16-0z, copper with fiash- 
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Method of Supporting Intermediate Brick Wall. 
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ings extending 18 ins. on each side of the opening in the 
roof and underneath the roofing felt. Each box is provided 
with a copper wire screen to prevent entrance of gravel or 
obstructions into the leaders, to which they are connected by 
large tapering copper pipes leading down with easy bends 
into a 4-in. nipple screwed into the tee in the main leader of 
4-in. W. I. pipe. This arrangement of inside drainage entirely 
obviates the difficulties usually met with the freezing of rain 
headers in winter. 
Floor Plan. 

On pages 370 and 371 are engravings of the floor plan of the 
locomotive repair shop showing the arrangement of machinery 
in the machine and boiler shop sections. Immediately to the 
north of the middle longitudinal track is the heavy tool section 
of the machine shop, which is served by a 714-ton Niles crane 
with a span of 46 ft. 7% ins.,-while the other half of the 
machine shop to the north adjoining the boiler shop is the 


more, the single erecting-shop crane, as used in this arrange- 
ment, is more convenient for handling the locomotives than 
the two required by the longitudinal arrangement. 

It was contended by the officers of this road that the ma- 
chine and erecting shop of a locomotive repair shop should 
be almost as wide for a small number of engines as for a 
large number, but that in shops of the magnitude of these a 
great deal of outside work is likely to be taken in for other 
departments, so that they must necessarily be larger if it is 
desired to avoid duplication of special machinery at other 
points of the system. In carrying out this commendable idea, 
it is interesting to note that the erecting shop was made 
68 ft. wide and each bay of the machine shop 50 ft. wide, 
making the total shop, exclusive of the boiler and tank shop, 
168 ft. wide; this is of interest in comparison with other nota- 
ble railroad shops—the width of the erecting and machine 
shop of the Oelwein shops of the Chicago Great Western Rail- 
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General View in Machine Shop, Heavy Tool Section. 
(84-Inch Niles Driving Wheel Lathes in Foreground.) 


Collinwood Shops. — Lake Shore & Michigan Southern Railway 


light machinery section. The latter section of the shop is 
not provided with a large long-span crane, being left with free 
overhead space to provide for the use of countershafting for 
the group-driven machine tools with the exception of three 
short 17 and 18 ft. span cranes, each with limited travel, serv- 
ing a few groups of machines only; in this bay the tool rooms 
are located, as well as also the lavatory and locker compart- 
ments, which partially project into the boiler shop. This 
floor plan illustrates better than is otherwise possible the reai 
advantages of the proximity of the heavy tool section to the 
erecting shop—the distance from the center of the erecting 
»hop to the center of the heavy tool section is only 59 ft. and 
the large driving-wheel lathes, the frame slotters and the 
frame planer are aii located toward the erecting-shop side of 
the bay. The commendable feature of the arrangement of 
this shop is the concentration of all the locomotive work under 
one roof; also the fact of having no pits to cross, and that of 
the engines remaining always in the same place until com- 
pleted, are advantages of no little importance, and further- 


way is 90 ft. only, and that of the Hannibal shops of the Chi- 
cago, Burlington & Quincy Railroad is 98 ft. 


Heating and Ventilating System. 


The heating and ventilating systems of the shop buildings 
are all hot-air fan blower systems delivering air through con- 
duits under the floor. No return system is provided, as the 
fans are located within their respective buildings and take 
their air from within. 

There are two of the direct-connected fan units in the loco- 
motive shop building, one located near the center of the west 
half and the other near the center of the east half of the 
building, and each unit forces air into four delivery conduits 
leading toward the edges of its half of the pnuilding. The outlet 
openings are of galvanized iron pipe, 24 ins. in diameter, with 
two 17-in. openings for those along the edges of the building 
and 22 ins. for those by the center columns in the machinery 
section, and are all provided with dampers for shutting off the 
flow of air. The diagram indicates fully the arrangement and 
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Floor Plan of Locomotive Shops, Showing Arrangement of Machinery. 
(The other half of this plan is on opposite side.) 
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Detail of Encine Pits in Erecting Shop Construction of Hot Air Ducts and Outlet Connections Indicated Wear South Wall. 


Collinwood Shops. — Lake Shore & Michigan Southern Railway. 
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Floor Plan of Locomotive Shops, Showing Arrangement of Machinery. 
The other half of this plan is on opposite page.) 
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View of the 148-inch Blower Fan in Machine Shop 
Lavatory Compartment at Left. 


Lake Shore & Michigan Southern Railway. 
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general dimensions of the branch conduits, while the photo- 
graph of the erecting shop and cranes below shows at the 
right a group of the double-outlet openings along the wall of 
the building. 

The conduits are of concrete construction for the larger 
sections, the top walls being 2% ins. thick, reinforced and 
stayed by a core of expanded metal; where tracks cross the 
flues the walls are thickened for about 10 ft. In the construc- 
tion the tops of the flues were depressed so that the plank 
coverings of the floors do not rest on them. The smaller flues 
and outlet openings are of circular terra-cotta tile, which lead 
to the floor openings over which are the galvanized discharge 
pipes. 

The fans are each of the three-quarter-housed-pattern steel 
plate type, with wheels 143 ins. in diameter and 72% ins. wide,, 
and each fan is direct-driven by a 12 by 12 in. 40 horse-power 
horizontal sidecrank engine running at 110 r. p.m. Each heater 


th, 
ui ait 





ing to the locomotive shop having been illustrated on page 335 
of our preceding November issue. Its construction of concrete, 
with suitable waterproofing, renders it perfectly dry and clean 
and thus suitable for electric conductors; a detail drawing on 
page 367 shows this construction by a section where it enters 
the locomotive shop building. The entire exterior surface is 
thoroughly waterproofed by a coating of asphalt applied while 
hot to a thickness of \ in., and the top is covered by roofing 
felt laid four-ply, each layer in hot asphalt, and turned down 12 
ins. over the sides. The concrete top of the tunnel is reinforced 
and stayed by 15-ib. 7-in. I-beams spaced 24 ins. between cen- 
ters. High-pressure steam is used in the locomotive shop 
building for driving the ventilating blower fans, its use for that 
purpose having been thought preferable to an electric motor 
arive solely for the reason that with the steam engine its ex- 
haust is available for very economically supplying the heater 
coils for the hot-air system. The high-pressure steam line 
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General View of Erecting Shop, Showing 10-Ton and 100-Ton Cranes. 
(Air Delivery Outlets Appearing on Floor at Right.) 


Locomotive Shops.— Lake Shore & Michigan Southern Railway. 


has 20 sections of pipe coils, each 7 ft. by 8 ft. by 10 ins., and 
each connected individually to the steam supply through a 
valve, permitting cutting in or out; in this way the tempera- 
ture of the air delivered may be adjusted at will. Each sec- 
tion has mounted two rows of 1-in. pipe, the combined capacity 
of the two heaters being 25,320 ft. of 1-in. pipe. The system is 
guaranteed to maintain the temperature of the building con- 
stant at 60 deg. F. during the coldest weather. The engines, 
fans and heaters were all furnished by the Buffalo Forge Com- 
pany, Buffalo, N. Y. 

Along the entire length of the erecting shop under the outer 
ends of the pits is an 18-in. smoke-exhauster duct, with 18-in. 
branches to floor openings between alternate pits. To these 
the stacks of locomotives are connected by removable sections 
of galvanized pipes; in firing up the smoke is exhausted 
through a motor-driven fan at tl east end of the building. 

Piping Systems. 

The question of accessibility was solved by the construc- 
tion of piping tunnels from the basement of the power- 
house to the varieus shep buildings, a section of the one lead- 


consists of 5-in. wrought-iron pipe with screwed flange connec- 
tions, suspended by swinging loops from brackets in the tun- 
nel, and enters the engines through Cochrane steam separators 
of the vertical type located just above the engines, 

The exhaust pipe leading to the power-house is an 8-in. pipe 
with screwed flanged connections and supported by the special 
swinging-link hanger supports that were illustrated upon page 
335 of our November issue. This pipe may be used for convey- 
ing the exhaust from the blower engines back to the power- 
house if so desired, but will more probably be used for supple- 
menting the steam supply to the heater coils by bringing over 
tne exhaust from the engines and pumps in the power-house 
and from the steam hammers in the smith shop. This pipe 
connects to the large exhaust header in the power-house base- 
ment through an oil separator for preventing as much il 
from entering the pipe line as possible. Also, a live steam con 
nection is made to the exhaust system in the power-house for 
supplementing the combined exhausts in supplying the heate: 
coils if found necessary in the coldest winter weather; the 
live steam is arranged to be admitted through two reducing 
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valves, the first reducing down to 40 Ibs. and the second down 
to the exhaust line pressure. 

The method of calculating the sizes of steam pipes required 
between the power-house and locomotive shop is interesting. 
The high-pressure steam line was calculated from the full- 
load steam consumption of the blower engines as stated by the 
makers, allowing a drop of pressure of 25 Ibs. between the 
power-house and engine, and the exhaust pipe was calculated 
for the maximum flow from power-house necessary, as stated 
by the makers of the heater, to supply the heater coils under 
the worst conditions, after deducting, of course, that supplied 
from the exhaust of the engine itself. The formula used is as 
follows: 








L ” - 
d 


where W = Weight of steam flowing in pounds per minute; 
w = Weight of steam per cubic foot at pressure, p’; 
p’ = Pressure in pounds per square inch at entrance to 
pipe; 
p” = Pressure in pounds per square inch at delivery end 
of pipe; 
d= Diameter of pipe in inches; 
L= Length of pipe in feet. 
This formula has been found to give very satisfactory results 
and was used throughout the Collinwood plant. 
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Details of Reservoirs and Down Pipe Connections for Outlets in 
Compressed Air Piping. 
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Floor P an of Locomotive ehone, Indicating Arrangement of Hot Air Ducts and Outlets, and also Compressed Air Piping. 








Collinwood Shops.—Lake Shore & Michigan Southern Railway. 


Compressed air is delivered to the locomotive shop through 
a 4-in. pipe with screwed flange connections which is sus- 
pended by swinging loop supports from the brackets in the 
tumnel. At the entrance to the building it is led up to connect 
with the 2%-in. distribution pipes which extend, at a distance 
of 16 ft. above the floor, entirely around the outside wall and 
along the two lines of main posts separating the main sections 
of the building, as shown in the diagram above. A detail 
of the outlet under one of the benches is also shown on the 
above diagram. Air reservoirs are located in the distri- 
bution piping at the junction of the pipe across the west end of 
the building, with each of four mains leading lengthwise. 
The valves and all the fittings for the piping were furnished by 
the Crane Co., Chicago, Ill., the well-known manufacturers of 
high-grade steam supplies; all 2-in. valves and smaller are 
brass valves, and those larger than 2 ins. are of iron body, 
brass trimmed. 


Lavatories and Closets. 

The lavatories and closets, as well as the employees’ lockers, 
are provided for by two small two-story buildings or compart- 
ments, 15 by 56 ft., within the main building located upon the 
division line between the machine and boiler shops, one near 
the west center and the other near the east center of the 
building. Tne lower story of the compartment, which is 3% 
ft. above the floor of the shop, contains four rows of wash 
basins, 72 bowls, in the central portion, and in each end are four 
water closets and a bank of urinals. Cleanlinéss and the best 
sanitary conditions are provided for by a slate floor and the 
best open plumbing. Hot water is supplied from the power 
house by a pair of circulating pipes Keeping it always hot. 
A pair of stairs at each end of the compartment leads up to the 
upper floor, 8 ft. above the lower one, upon which are located 
11 rows of lockers of the expanded metal type, furnished by 
Merritt & Co., Philadelphia; the lockers are 3 ft. 6 ins. high, 
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‘venders are disconnected from their locomotives outside of 
shop, and by means of the pony engine the locomotive is put 
on turntable and then into the shop. No stripping is done on 
center or entering track; the engine, immediately after enter- 
ing, is lifted by the large crane and set on a shop pit designated 
in advance for this particular engine. 

The “stripping” gang then takes it in hand and before the 
cranes are lowered the pedestal caps, spring rigging, braces, 
etc. (that are necessary for the removal of drivers and trucks), 
are taken down; then the engine is raised and the driving 
wheels rolled out (without removal of rods, except back-end 
and main ones) toward the back of the engine and engine 
truck rolled out forward. 

“Baskets” of steel, holding all the parts of one small loco- 
motive, or one-half those of a large one, are placed nearby, so 
that the work destined to go to the cleaning vats may be 
immediately placed in them and the whole thing handled with 
the crane to a truck; then it is taken to the vats outside, 
where another crane places the baskets containing the material 
in the cleaning liquid, and with the cover put on the whole 
thing is ready to steam. After steaming, the basket is removed 
and the perforated bottom drains out all the liquid, after which 
the material has only to be washed off with a convenient water 
hose and it is ready for distribution <o the different de- 
partments. 

One gang handles all the rods; another the pistons and 
crossheads; another the rockers, reverse shaft, links, reverse 
lever, throttle levers, etc.; another the driving boxes, eccen- 
trics and straps; another steam pipes; another the boiler 
mountings; another the air brakes, etc. The distribution of 
the material is, of course, made to these different gangs. 

When the work for any engine that is assigned to any gang 
has been completed it is sent at once to its corresponding 
engine in the erecting shop and placed on the racks provided 
for it; in this way the erecting department knows that what 
material is not on hand is not completed. The machinery for 
doing the particular work assigned to each gang is in all cases 
located conveniently for that gang. 

It may here be stated that renewals of small parts are fur- 
nished from storehouse stock, and no attempt is made to man- 
ufacture small articles for each engine individually. Rather 
they are drawn on “shop orders” from stock as needed, both for 
outlying points and for use at the central shops. In all cases 
the same men duplicate their work, and each individual does 
the same work over and over, so that it is done expeditiously 
and cheaply. For instance, one man does all valve setting; 
just as few as possible fit all driving boxes; still others fit up 
shoes and wedges, etc. 

There is one general foreman; one foreman having general 
charge of all boiler work, with assistants as needed; one shop 
foreman in the machine shop, with an asistant; a rod-gang 
foreman; a motion-gang foreman; a piston-gang foreman; a 
wheel-gang foreman; one shop foreman, with assistant; a 
bolt-room foreman; a brass-room foreman: a tool-room fore- 
man; one smith-shop foreman, with assistant in spring shop 
and bolt shop; one carpenter foreman; one copper-shop fore- 
man, and one shop foreman in erecting shop, with six pit fore- 
men. Pit foremen have just such regular men as are needed 
to do odd work. The steam-pipe gang goes from one engine to 
another, as scheduled; boiler-mounting gang does the same, as 
also the other gangs, tnese different gangs always doing their 
individual work, and while at work on é¢ny pit are directly 
under the supervision of the pit foreman having charge of that 
particular engine. The pit foremen are responsible to the 
erecting-shop foreman for good and economical work. 

Engines are scheduled out the day they go into.the shop, 
and if for any reason a delay should be foreseen, the individual 
who has charge of the department that may cause it is expected 
tc report it in advance so that the general foreman may see to 
it that this particular part of the work is hurried along if 
possible. 





Engines are fired up and “tested” before being lifted over 
onto the main track, and are immediately taken in charge by 
the trial engineer (who reports to general foreman) and moved 
out of shop. No trouble whatever is experienced from the fact 
that there is only one track for incoming and outgoing engines, 
as there is no delay whatever on this track, it taking but about 
ten minutes to take off an engine coming into the shop, and 
they are ready to move immediately on going out. 

Flues are handled by the cranes in racks holding a complete 
set for each engine, both to and from the engines. The con- 
struction of the flue racks is shown by the accompanying 
sketch. ‘the northwest corner of the shop is used for flue 
work. Outside of this shop there is one fue rattler for clean- 
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Crane Rack for Handling a Complete Set of Flues from an Engine. 
ing flues, which will take one full set of flues in and out, all 
without handling. After rattling, the flues are taken in the 
shop to the flue fires, where each flue is heated, cut off and 
swaged in one heat, ready for application to its boiler. 

Locomotives that are in the shop for fireboxes have the 
skeleton set on special trucks and are run outside while the 
firebox is being applied. All the work of the machinery is, of 
course, then being taken care of at the same time without 
taking up any pit room with the frames, cylinders, etc. 

All heavy work can be handled from one shop to another 
by cranes and trucks. Each column in the erecting shop is 
provided with a portable crane so that on> person can easily 
handle driving boxes in fitting them. 

The storage location for the driving wheels is immediately 
behind each engine, so that when the eccentrics and straps 
and driving boxes have been fitted the wheels are in position 
to be rolled under the engine without extra handling. 

Blacksmith Shop. 

This building is in the shape of a letter L with a width of 
89 ft. One wing contains the brass foundry, the bolt shop, 
spring hammer and smith shop and the car department ma- 
chine shop fills the other wing; the latter will be described 
later in connection with the car department buildings which 
are not yet completed. This arrangement and the admirable 
location of the building permits of using the entire blacksmith 
shop equipment for both departments. 

In the ground plan of this building the location of the forges 
and other equipment are shown and these will be included in 


the machinery list which is to appear next month. This shop 
is well lighted by numerous high windows and by skylights, 
shown in the photograph. The building is convenient to the 
iron racks, scrap Jins and coal storage. The fires are arranged 
in groups of four, with a hydrant and coal supply for each 
group and each is convenient to a steam and a belted hammer 
»s indicated in the plan. At the north end of this shop is a 
complete equipment of spring machinery. In the bolt shop 
there are five Furguson oil furnaces, there are three more 
in the spring shop and five in the blacksmith shop. In all 
there are 21 oil furnaces of this make in the plant. The 
furnaces and the oil distribution system will be described 
in another article. 

Blast for the forges is supplied by blowers made by the 
Buffalo Forge Co., in the blacksmith, bolt, and spring shops. 
The forges are of the down draft type, finished by the same con- 
cern. The blower and exhauster for the forges are placed on 
an elevated platform at the corner of the shop and the ducts 
are under the floor where they are entirely out of the way. 


A 20 h. p. motor drives four Bradley 200 lbs. “Compact” 
hammer and one 50 lbs. hammer of the same make, in the 
blacksmith shop and,in addition 4,000 Ibs., 2,500 Ibs., 1,500 Ibs.. 


and 1,100 lbs. steam hammers are arranged in a line along 
the center of the shop. The drawing is so complete as tc 
render further comment on this shop unnecessary. 
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EDITORIAL ANNOUNCEMENTS. 


Advertisements. - Nothing will be inserted in this journal for pay, EXCEPT 
IN THE ADVERTISING PaGES. The reading paces will contain only such 
matter as we consider of interest to our readers. 


Contributions.— Articles relating to railway rolling stock construction and 
management and kindred topics, by those who ure practically ucquainted 
with these subjects, are specially desired. Also e urly notices of official changes, 
and additions of new equipment for the road or the shop, by purchase or 
cunstruction. 


To Subseribers.—T7he AMERICAN ENGINEER AND RAILROAD JOURNAL 
is mailed regularly to every subscriber each month. Any subscriber who faiis 


to receive his paper ought at once to notify the postmaster at the office of 


delivery, and in case the paper is not then obt.rined this office should be 
notifiea, so that the missing piper may be supplied. When a sub- 
scriber changes his address he ought to notify this office at once, 80 
that the paper may be sent to the proper destination. 


PIECEWORK - A NECESSARY PRECAUTION. 





a 


In the movement toward commercializing railroad shop 
practice the payment for work done rather than for time ex- 
pended is the foundation for improvement. This is nothing 
more nor less than piecework, the underlying principle of 
which has placed American industrial enterprises on their 
present successful basis. Piecework seems to be the only 
solution of the problem presented by the ever increasing de- 
mands of labor, because it seems to be impossible for corpor- 
ations to raise wages much further without some correspond- 
ing increase in productivity. Paying for work done seems 
to meet this problem in a broad and fair way, for it gives a 
man an opportunity to benefit by his own efforts to increase 
his output, and the output of the machinery under his charge. 
That railroads must introduce piecework is generally admit- 
ted by those who are active in improving the motive power 
departments upon the plan of increased output at reduced 
cost. 

It seems necessary, however, to again sound a warning 
against the method of introducing this system which has, 
it may be saiu, invariably led to failure and confusion. It 
cannot be successfully introduced without careful preliminary 
investigation and preparation. It should then be placed be- 
fore the men in such a light as to lead them to desire it. 
The bulletin board notice to the effect that this system will 


canes 


go into effect for entire departments on a certain date is the 
wrong way. Placing the problem in the hands of a compe- 
tent, trained, experienced piecework expert, who will study 
the local conditions and move only as rapidly as he is sure 
of his ground, is the right way, and to make his success pos- 
sible and permanent thorough confidence in this individual 
on the part of the men is absolutely essential. Next to this 
must come an absolute and unswerving support of the prin- 
ciple of piecework from the management and no corporation 
is ready for this movement until these preliminaries are cor- 
rectly arranged. 

Price fixing is the difficult problem in starting piecework 
as the prices must be correct or they will need to be changed 
and the changing has been the cause of so many failures in 
the past. This work requires a special and peculiar experi- 
ence and men are greatly in demand who have the necessary 
qualifications. Fortunately they are increasing in numbers 
but not fast enough to meet the requirements. At the pres- 
ent stage of this question it would seem advisable to provide 
for the training of men for this work. They need to under- 
stand men, to be fully informed as to the capabilities of men, 
the capacities of machines, the merits of tool steel and the 
possibilities of the removal of material with respect to feeds 
and speeds. The acquirement of such qualifications requires 
time and it is not to be admitted that railroad officers will 
neglect to make this preparation. 


FRENCH FOUR-CYLINDER COMPOUNDS, 


A gentleman whose name is known widely in the locomotive 
world happened to call at the editorial rooms of this journal 
when the proofs of Mr. Herdner’s article (in this issue) came 
from the composing room. After reading it carefully and ex- 
amining the drawings, he said: 

“I wish to congratulate you upon obtaining so splendid an 
article for your paper. I believe it to be the most valuable 


‘addition to the contemporary literature on the compound loco- 


motive.” 


Our desire is not to induce the reader to swallow French 
practice “whole,” but to lead to a study of the high develop- 
ment of the compound locomotive which has been reached in 
France. 

Mr. Herdner has something interesting to say about the 
crank axle, and he also disposes of the question of complica- 
tion. But a French view of complication will hardly find a 
hearty response in this country. The proper way to look at 
this question is whether American locomotives are compli- 
cated enough. Is it not possible to simplify construction to a 
degree which imposes stresses on a small number of parts, 
which they cannot withstand because they cannot be made 
large enough? Has not this been done in this country, and is 
there not a lesson to be learned through the increasing fre- 
quency of frame and cylinder breakages? 

It is to be hoped that someone will try the De Glehn prin- 
ciple or an Americanized application of 
features. 


its fundamental 





PRIZE PAPERS FOR A RAILWAY CLUB. 


The prizes offered by the Pacific Coast Railway Club for 
papers pertaining to the construction, equipment, main- 
tenance and management of steam railways should flood the 
office of the secretary with literature. The writer of this para- 
graph was for a time secretary of a railway club, and knows 
how difficult it is to secure good papers from the members. 
This should not be so, and it would not be if young men in 
railroad service could be brought to understand the value to 
themselves which a well-considered discussion of an important 
subject will bring. There is nothing more sure and more 
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satisfying than the result of a good paper before a railroad 
club, and officers should encourage their subordinates to work 
in their clubs as a duty. No one knows so well how he stands 
on a subject with which he may be familiar as he does after 
having written something about it which is to be read and 
criticised. The mere writing of the paper helps the young 
man to understand himself and, what is not less important, it 
helps others to understand him. Ability alone does not guar- 
antee success. Acquaintance and reputation must accompany 
it, and how many of the well-known officers of mechanical and 
engineering departments of to-day owe their success to what 
they have written! The Pacific Coast Railway Club offers 
money prizes, but these are really insignificant in comparison 
with the prizes which are everywhere awaiting young men who 
have the knowledge and the energy to prepare papers for tech- 
nical organizations and articles for the technical press. It is 
to be hoped that this club’s effort will be successful. The 
papers must be from members of some railway club and they 
must be in the hands of the secretary, Mr. C. C. Borton, 1213 
Twelfth street, Oakland, Cal., on or before January 1, 1903. 
The first prize is $100, the second $75, the third $50 and the 
fourth $25. The action of the club is commendable, but it is 
surprising that it should be necessary. 


WHAT MOTIVE POWER OFFICERS ARE THINKING 
ABOUT. 





Editorial Correspondence. 

The most engrossing subject just now is the demand for 
locomotives. This concerns the East, West, North and South, 
and the condition is unprecedented. On one of the roads in 
the Northwest 48 locomotives sufficed for one of the heavy 
grain-carrying divisions last year. This year 147 will not 
handle the business, and 1,800 cars are now waiting on side- 
tracks. The locomotive builders, in spite of greatly increased 
productive capacity, are coming to the relief but tardily, 
because the traffic is enormous. 

At such a time every factor tending to increase mileage is of 
vital importance. Every possibility of reducing the dead time 
of locomotives is considered, and these efforts have brought the 
subject of water purification into a prominence which it never 
before occupied. One general manager stated that this is 
now the most serious operating problem in bad-water districts 
because of the effects of the loss of time in boiler washing and 
boiler repairs. He also said: “The purification of feed-water is 
the most interesting and far-reaching problem concerning 
motive power departments to-day. Not on the score of econ- 
omy alone, but because engines cannot be spared to wash or 
tinker boilers.” 

At present no road has enough purifying plants to represent 

’ the possibilities of purification. if but one of several water 
stations on a division is equipped with a plant its effects on 
boiler repairs will not appear to advantage, because the treated 
water is mixed in the tender with untreated water. Only when 
entire divisions are equipped can comparisons be made. 

On one of the large Western roads having both good and bad 
water districts the following conditions represent tbe serious 
character of the water difficulty: On a good-water division 
engines 12 years old are still running with their original fire- 
boxes, and the life of fireboxes averages more than 10 years. 
Fiues give a mileage of 150,000, and after a little caulking are 
good for about as much more. In a bad-water district new 
half side sheets are necessary every year and new fireboxes 
every two years, the average condition requiring new half 
side sheets every two years and new fireboxes every four 
years. Flue mileage varies greatly, and in accordance with 
conditions which are sometimes puzzling. In bad-water dis- 
tricts they seldom last on this road for more than 55,000 miles 
before it is necessary to renew half of them. 


Frequently all 
the flues are taken out short of this mileage. 


These figures 


concern the cost of repairs. The necessity for washing boilers 
is perhaps more important. On the road referred to, all boilers 
are expected to be washed out every 10 days, but in the bad- 
water territory this is done for every 400 miles run. The 
actual time required is about five or six hours, but the boilers 
necessarily suffer under such practice, as they cannot be cooled 
down for washing as they ought to be in less than about 12 
hours. Here is the strong argument for water purification, 
and among men who are doing their utmost to move freight 
this needs no elaboration. It would pay to spend a large 
amount to get water which would permit of renewing flues 
only twice in 10 years; not because of the flues alone, but 
because of reducing the dead time of the equipment. On the 
road mentioned, the mileage per engine failure averages 5,000 
on the bad-water divisions and 16,000 on those having good 
water. Out of 450 engine failures for one month, 145 were 
due to leaky flues and fireboxes caused by bad water. In 
all of these cases engines of the same classes, using the same 
coal and making almost the same ton-mileage, were selected. 

On another road, reaching far into the West, a worse condi- 
tion was found. On a 200-mile division the boilers are washed 
out every round trip and the fireboxes of 12 new passenger 
engines are ruined in six months. Due to the water, each of 
these engines spends about two months out of every year in 
the shops, not considering the repairs to flues in the round- 
house. In this case flues are renewed four times a year. At 
one point a water is found which merits a monument. It has 
the following remarkable characteristics: 


Grains per Gallon. 


CO I oon cccns badecesatacceceaanat 26.04 
Calcium Chloride.......... wateceds sgauadeudeneas 104.36 
GNI, Sv ococecccseucads saeecgheuseudeel 249.13 
CR I ie cic ccadecebahisdergiecncancueaaal 7.47 
RID, 2 is occccdan Senadsenewocusaueees 135.67 
Pee I SIONS 5c cscjxecuxadecensqucedaen 251.43 
Total Solids.... otcacgiduhe toss dnde teen 387.00 


Its by-products would be very valuable. Is there any reason 
why such water should not foam or scale boilers? In 1,000 
gallons of it there are 19.38 lbs. of incrusting solids. Of course 
such water is not used. Better water is hauled 37 miles up a 
1 per cent. grade at a cost of 30 cents per 1,000 gallons for use 
at this point. This water traffic requires the constant service 
of one engine and twenty tank cars to supply 100,000 gallons 
per day. Such water cannot be purified in any way except by 
distillation. This serves to indicate the character of the water 
problem. 

On one division of this road 114 tons of incrusting solids are 
taken into locomotive boilers every day at only three of the 
water stations. 

The present pressure for power emphasizes the effect of 
forcing boilers. This is shown specially in flue and firebox 
mileage, and on one road visited by our representative it was 
found that freight engines and passenger engines also required 
more roundhouse work than ever before. This has led to 
experiments in improving circulation by reducing the number 
of flues and increasing the spaces between them. An effort is 
being made on that road to ascertain whether the loss in 
heating surface will not be more than made up in the im- 
proved circulation. In this case 1-in. spaces between the flues 
are provided. Mr. Van Alstine directed attention to this in 
his article upon rational boiler design in the June number of 
the current volume of this journal. Others are becoming inter- 
ested in this subject, and there seems to be a tendency toward 
reducing heating surface somewhat in bad-water districts for 
the sake of reducing boiler repairs. 

Remarkable feeds anu speeds of lathe work at large manu- 
facturing establishments have been frequently recorded of 
late. They are beginning to be found also in railroad shops. 
In one place our representative found a coach-wheel lathe 
turning the tires of 33-in. wheels at the rate of six pairs per 
day. The roughing cut was ‘4 in. deep and \ in. feed, the 
chips coming off a brilliant purpie color with no water. This 
was done on a Niles lathe that had seen uard service for nine 
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years. The tool steel was a new brand and the job was done 
on piece-work. 

In another shop a néw high-grade tool steel was recently 
tried on a 58-in. Latrobe tire 514 in. wide. The machine was 
a new 84-in. Niles lathe, and the tool finished the tire without 
grinding, the cut being % in. deep and the feed 1-16 in. at a 
speed of 31 ft. 4 ins. per minute. With ordinary tool steel a 
56-in. tire was turned at 11 ft. per minute, the cut being % in. 
deep and the feed 1-32 in. This tool required grinding after 
cutting a distance of 2 ins. across the tire. At this point the 
tool of special steel was again put in at \%-in. cut and \-in. 
feed. It ran at a speed of 31 ft. 4 ins. per minut® and soon 
stalled the lathe. The lathe was in a group driven by a 25 h.p. 
motor, and when the other machines were cut out the motor, 
a Crocker-Wheeler, supposed to be capable of sustaining an 
over-load of 100 per cent., was again stalled. This lathe is to 
be equipped, as it ought to have been originally, with a 35 h. p. 
direct-connected motor. 

In the same shop a test was made with the same steel in a 
boring mill. The tire was bored at a speed of 27 ft. per min- 
ute, the cut being 4 in. and the feed 3-32 in. A tool of ordi- 
nary self-hardening steel took a 5-16-in. cut with a 1-32-in. feed 
at a speed of 12 ft. per minute, the tool giving out after cut- 
ting 14% ins. through the tire. Six and seven hours were 
required for boring a pair of tires with ordinary steel as 
against four hours for a pair of the same size with the 
special tool steel. Less time would be required with the new 
steel if the machine was rigid enough to stand up to the work. 

In still another shop the line shafting has been speeded up 
21 per cent. since last year. Planers for general work are 
driven at 28 it. per minute, the shafting for the group-driven 
machines running at 170 revolutions per minute. In this 
shop 33-in. coach wheels are turned in an old lathe at the 
rate of three pairs per .ay. When *% in. of material is to come 
off the first cut is 4 in. and 4 in. feed at 35 ft. per minute 
and the finishing cut is % in. with 4 in. feed and the speed 
40 ft. per minute. 

On the boring mill the time for boring out a 79-in. tire was 
stated to be one .our, the cut and feed being % in. and the 
speed 57 ft. per minute. This time is said to include that for 
setting the tire in the machine. 

In the wheel lathe tires are turned at 35 ft. per minute with 
¥, in. cut and \ in. feed. 

In another saop a record of 50 ibs. of steel per tire per 
hour was reported for a wheel lathe and one of the new brands 
of tool steel. 

These records were taken from verbal statements. They 
represent wide differences in practice, but they serve to 
reflect increased attention to the commercial aspect of rail- 
road shop practice, and they indicate the advantages of motor 
driving. 

Speaking of piece-work brings up an interesting fact con- 
cerning machine tools. There is nothing like it to bring out 
the deficiencies in tools and tool steel. Piece-work generally 
means heavy cuts and fast feeds. A man running a fine new 
lathe was asked how he liked it. He replied: “It would do 
very well a few years back, but it’s not a piece-work tool.” 
His answer was contirmed by tne chattering of the lathe. 
This is one of the best reflections of the effect of piece-work. 
It is also a hint to the tool builders. They will have a brisk 
race to keep up with the rapid advances now being made in 
tool steel. New, high-grade tool steel was found in a number 
of railroad shops visited. It should be found in all of them. 
The era of heavier machines, heavy cuts and rapid feeds has 
really begun on railroads. This is very noticeable. 


In discussing machine-tool progress, a well-known motive 
power official said: ‘“‘We are really past the stage of shop 
practice which permits of leaving the shop problems in the 
hands of a general foreman reporting to a master mechanic 
who must o1 necessity be away looking after road work half 
of his time. We must have shop superintendents with full 


authority who are qualified to hold equivalent positions in 
commercial establishments. To secure such men higher sal- 
aries must be paid. The time has passed for tne $1,500-a-year 
general foreman to have the responsibility of repairs to 500 
locomotives per year and the building of new engines. A 
commercial superintendent can save his salary over and over 
in the cost of the work, and it is absurd to pay the foreman 
less than only fair workmen receive in contract shops. We 
now have men who are worth $1,500 a year, but we need $3,000 
men, and we must have.them to get the engines out.” 


Every new shop has electric power, and the variety of 
opinions expressed in the distribution plans is noteworthy. 
This applies not alone to the electric systems themselves, but 
to the methods of attachment of motors to tools. Motive 
power men complain that they can get very little help from 
either the machine-tool builders or the electrical people. The 
tool builders give but little assistance with regard to the 
ranges of speeds which must be provided. In one case con- 
stant speed motors, cone drives and short belts from the motors 
to counter-shafts were recommended, thus throwing away a 
large portion of the advantage of motor uriving as to ranges of 
speeds. On the other hand, the electrical people, in this case, 
recommended ranges so wide as to involve unreasonable expen- 
diture in installation. The railroad officer had to decide for 
himself, and he was fortunately well able to do so. This is 
not as it should be. Motor driving of tools is yet in its in- 
fancy, but it is time to put practice in better shape. An elec- 
tric driving installation is expensive, and inasmuch as its 
chief advantage is in the convenience of operation, scme sub- 
stantial progress should begin immediately. 


Increased efforts to better provide for cleaning and repair- 
ing air brakes are noticeable, but on many roads little atten- 
tion is given them. A large road, unaving 35,000 cars, employs 
14 men to systematically and completely repair the brakes of 
900 cars per week. The triples and orake cylinders are 
cleaned, the train pipes and hose overhauled, new gaskets put 
in and a test made. At this rate the entire equipment will be 
overhauled in less time than a year if it all gets to the shops. 
This work is necessary, as leaky train pipes are becoming 
a serious menace, aS well as a source of expense and annoy- 
ance. Cases of the application of brakes by leakage are known 
to exist. The locomotive men are up in arms because of the 
demands for larger air pumps. Where trains are long it is not 
unusual to find two pumps on an engine, and two large ones 
are actually needed. 


It seems strange that the old discarded “straight-air’” brake 
should again be taken up and vigorously recommended, but 
tais is done. It is being introduced in a new way, however, 
and for a new purpose. It is applied to locomotives and 
tenders of passenger, freight and switch engines, the number 
of roads where it was found being se large as to indicate the 
probability of a general introduction of the practice. “Straight 
air” is applied to the engine and tender in a way which does 
not at all interfere with tue automatic brake. The “straight 
air” enables the engineer to apply and release the locomotive 
brakes as gradually as he pleases, and by its use he can 
“bunch” the cars togetner before applying the train brake and 
he can hold the slack of the train when releasing the automatic 
brakes in a long train. At low speeds it is dangerous to re- 
lease the automatic prake without “bunching” the train from 
the engine. It insures tne fullest braking power on the driv- 
ing wheels. At water-tank stops its value in passenger service 
is noteworthy, and on mountain grades it is an important safe- 
guard as a good and efficient retainer whiue the train reser- 
voirs are being recharged. Used on switch engines, it stops 
the use o. the reverse lever for making quick stops. Those 
who are using straight air’? speak enthusiastically of it as 
the greatest recent improvement in the air brake. It is being 
introduced pretty generally through the West. 

(To be continued) 
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TWO NEW VANDERBILT CARS. 
80,000 Pounds, Hopper Type. 


Two new designs for structural steel cars of 80,000 Ibs. ca- 
pacity have been completed by Mr. Cornelius Vanderbilt. One 
is for limestone and the other for coal, the essentials being 
the same in both and the differences being in the detail con- 
struction. Both are of commercial shapes and plates and both 
employ Mr. Vanderbilt’s patented method of construction. 

The coal car has the following dimensions: 


ey CNR ac aera de a web oua aaelale we ede Welaaw en eae 30 ft. %4 in. 
OR "gE rer re rer re ere ere 31 ft. 6 ins. 
Se Ms ac ck we onl ad ARe Oe ada d webs eek e aie we bated 34 ft. 
po SSC ee ee Ter eer re eT ere 21 ft. 9 ins. 
Width inside car.....: ORS arise vate OOo wae mak Sale eain eae 9 ft. 6 ins. 
SNE tae cae eee ieee he Weegee ae aceuse ences 10 ft. 1% ims. 
I I I Scorn Ok a ie a ae Sika akg Gia ak maw Wea al 9 ft. 6% ins. 
Height, top of rail to top of brake-shaft................4.. 10 ft. 2 ins. 
es Wee Ge Bee Gh Ge GE BRS 5c chicas eee sicccwswccces 9 ft. 10 ins. 
Height, top of rail to bottom of hopper..................4.. 1 ft. 3 ins 
Height, top of rail to center of coupler................. 2 ft. 10% ins. 
Hetent, tem of rail to top Of Od GET... ccc icccccvccces 3 ft. 811-16 ins 
SE Oe I cca nnediaws casa wsewadedéeeaneme eee fF we 
Comedies, tevee fUis, EGS GG. Whe csc civesccccveuse. oo ee +e81,600 Ibe. 
Capacity, heaped 30 per cent., 1,864 cu. ft........cceeceeess 97,000 Ibs. 


The coal car has the usual form of hopper doors with the 
door-operating mechanism between them, but the side plates 
extend down to the level of the lower angles of the hoppers, 
where they are cut parallel with the rail at a distance of 15 ins. 
from the rail. This construction gives a very deep side in the 
form of a plate girder. There are no side sills extending the 
full length of the car, but this car has short side sills at the 
ends, extending from the corner posts to the sloping floor 
plates, terminating at the ends of the first panels inside of 
the body bolsters. These are of 6-in. channels with the 
flanges facing toward the center sills. The side plates come 
down over them at the body bolsters. This construction 
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Transverse Section and End View. 
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80,000 Pounds Capacity Hopper Coal Car. — Designed by Cornelius Vanderbilt, M. E. 
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80,000 Pounds Capacity Hopper Car for Limestone.— Designed by Cornelius Vanderbilt, M. E. 


is very much stronger in its support of 
the corner posts against push pole or cor- 
nering stresses then either of the earlier 
Vanderbilt hopper cars which were illus- 
trated in this journal in November, 1901, 
page 338, and April, 1902, page 102. 

The hopper form of cars is favorable 
to a good body bolster construction. 
These bolsters are 10-in. channels resting 
on top of the 15-in. center sills and covered 
by %-in. cover plates, which are extended 
and bent to form floor supports for the 
hoppers. The bolsters are further stiff- 
ened and connected to the center sills by 
large %-in. bracket plates, which are also 
secured to the short side sills by angles 
and to the inside faces of the bolster 
channels by rivets. ; 

In this car the brace angles for the side 
plates are all vertical except at the end 
panels. As in the earlier designs, the 
panel spacing brings vertical members at 
the ends of the bolsters to serve to trans. 
mit the load of the plate girders directly 
to the bolsters. The omission of the 
diagonal braces of the side plates does 
not sacrifice strength, and it lessens the 
expense of construction, and also the 
weight. In this design the floor plates 
are not flanged, as in the earlier construc- 
tion, to rivet them to the side shannels. 
In this case the channels are replaced by 
ongles. : 
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Transverse Section and End View. 


The limestone car differs from the coal 
car in the center sills, which are 12-in. 
channels. It differs also in the length of 
the short side sills, which extend only to 
the bolsters, in the bracing of the sides 
and the absence of the wedge-shaped con- 
struction of the floor at the center of the 
car. In this design the load comes direct- 
ly upon horizontal doors at the bottom of 


the single large hopper, and these doors 
swing bodily on link hangers. They are 
not hinged. 

The body bolster construction is simi- 
lar to the other Vanderbilt hopper cars 
and the vertical side-stiffening members 
at the bolsters are in this case 6-in. chan- 
nels secured to the ends of the bolsters 
and transmitting the load from the side 
plate girders to the bolsters. The depth 
of the sides at the center of this car is 
10 ft., and the bottom of the side plates 
comes down to a distance of 16% ins. 
from the rail. 

These cars are designed to use the 
truck recently patented by Mr. Vanderbilt, 
which is used under 800 hopper cars built 
by him for the West Virginia Central, 
already referred to. The principal fea- 
ture of this truck is the flattening of the 
flanges of the arch bar channels over the 
journal boxes. The engravings show a 
built-up truck bolster, but the latest de- 
sign employs a cast steel bolster of the 
same general form. The top arch bar 
is a 5-in. 9-lb. channel, and the tension 
member is an 1114-lb. channel. The steel 
end casting combines the spring seat. 
brake-hanger fulcrums and arch-bar col- 
umns in a single casting. 
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Vanderbilt Channel Arch Bar Truck. 
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In a locomotive with ordinary extension front end the cin- 
ders accumulate very rapidly until a certain amount has 
been caught, and then the rest pass out and the front end 
becomes self-cleaning. Mr. Frank Slater, of the Chicago & 
Northwestern Railway, in a paper read before the Western 
Railway Club, November meeting, illustrated two methods of 
arranging the extension front end to make it self-cleaning. 
He strongly recommended such practice. 

In the discussion Mr. J. Snowden Bell made some plain and 
forcible statements with reference to the long smokebox which 
should be carefully considered. He said, in part: 

“The absolute fallacy of the ‘spark-retaining’ theory, upon 
which the claims of advantage of the extension front are 
chiefly based, has been so long ago and so fully demonstrated 
in railroad service that it is difficult to understand how any- 
thing other than prejudice or mere force of habit keeps the 
extension front out of the scrap-pile. It is too obvious to need 
argument that after an engine having a supposed ‘spark- 
retaining’ extension front has run a few miles and banked up 
a small quantity of cinders at the front of the extension, the 
cinders are thrown out during the remainder of the run, and, 
as stated by Mr. Slater, ‘over a greater portion of the division 
the engine is being operated with what might be termed a 
self-cleaning front end’ and the engine ‘soon converts itself 
into a self-cleaner.’ 

“To sacrifice the positive advantages of freer steaming and 
reduction of back pressure due to the employment of a larger 
nozzle, which are attainable with a short front, for the doubt- 
ful one of transporting a small quantity of cinders to a ter- 
minal in an extension front, does not appear to be either good 
policy or good practice. That all the area of netting which is 
necessary can be located in a short front has been conclusively 





































demonstrated on numerous roads, as has also been the abso- 
lute uselessness of the cinder hopper, an additional nuisance 
developed by the extension craze. I am sure a length of 
28 ins. from center of exhaust to front will be ample for the 
purpose, and will give better steaming than with a greater 
length of front. 

“Turning to actual practice, in which ‘nothing succeeds like 
success,’ we find the short self-cleaning front end to be adopted 
in what I believe to be the best and most intelligently designed 
locomotives in existence, viz., Mr. Marshall’s 2—6—2 type of 
heavy fast passenger engines on the Lake Shore road. In 
these engines the distance from center of exhaust to front is 
only 30 ins., and in the latest design of six-wheel shifters, 
with wide firebox, on that road, this distance is 28 ins. No 
cinder-hopper is uséd or needed on either of these types, and 
the exhaust nozzles of the 2—6—2 engines are, I believe, 534 
ins. Their steaming qualities are admittedly of the best, and 
if any engines with ‘spark-retaining’ extension fronts equal 
them in this regard, or surpass them as to cleanliness and 
freedom from fire-throwing, the evidence to that effect has 
yet to be produced.” 





The Pittsburgh Spring and Steel Company have purchased 
the Fifty-third street plant of the Pressed Steel Car Company 
in Pittsburgh, consisting of five acres of land with suitable 
buildings, and will be prepared to execute orders January 1, 
1903. The plant will be equipped with the best of facilities and 
equipment and will have a greater capacity than the works of 
the A. French Spring Company. In addition this new company 
expects to equip for the rolling of their own steel. The capital 
is $500,000. Mr. D. C. Noble, formerly secretary and treasurer 
of the A. French Spring Company, is president. 
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TABLE OF SEXTUPLE RIVETED SEAMS. 


For Locomotive Boilers. 


The accompanying diagram and table, in use in the drawing 
100m of the mechanical engineer’s department of the Lehigh 
Valley Railroad, will be found very convenient in laying out 
locomotive boilers. It saves a large amount of figuring, 
which is usually resorted to in order to obtain the right pitch 
of rivets in these seams. 

The primary object was to get absolutely tight seams. In 
the thicker plates the efficiency of the seams has to a degree 
been made subservient to tightness and the saving of weight 
has been carried as far as is consistent with good practice. 
The form in which this information is put speaks for itself, 


a 








so varying it can have but little effect on the total current. This 
method also permits a wide range of speeds with a large num- 
ber of steps and the size of controller required is much smaller. 
A 10 h. p. motor of this type, running on a 250-volt 2-wire 
system, has a range of speed of from 350 to 700 r. p. m. 

In view of the great importance of the development of this 
form of motor speed control—so long given up as impracticable 
—as well as also the admirable treatment of the subject of 
electric drives in Mr. Pomeroy’s paper, further consideration 
will be given to his paper in our next issue. 








PERSONALS. 

Mr. G. W. Crownover has been promoted from the position 
of general foreman of the Illinois Central at Waterloo, Iowa, 
to that of master mechanic at Free- 


port, Ill. He succeeds the late E. O. 
Dana. 











Mr. B. F. Flory has been appointed 
mechanical engineer of the Lehigh 
Valley Railroad to succeed Mr. F. F. 
Gaines, recently promoted to the posi- 
tion of master mechanic of the Wyom- 
ing division. 





Prefer that Original Diameter of [ole allow for ),. inch Reaming, 





Mr. J. J. Reid has resigned as assist- 
ant superintendent of motive power of 
the Rutland Kailroad to accept the 
position of general machinery and loco- 





~ Max Pitch || Mia. 


Rivet | A Er, # b 
4 + JH 





—— 
14" | 1; 
=< 
1% 


| 


4 





1% | 
13 . 
: 


ney ' 
1% 8 








1} 80.00 





ix | 3” | x y; | 8s 


motive inspector of the Northern Paci- 
fic, with headquarters at St. Paul. 





Mr. W. L. Harrison has resigned the 
position of sluperintendent of shops of 
the Central Railroad of New Jersey to 
accept that of master mechanic of the 
Choctaw, Oklahoma & Gulf Railroad, 
with headquarters at Little Rock, Ark. 








Holes Y,; inch Larger than Diameter of Rivet 


Table for Sextuple Riveted Seams for Locomotive Boilers. 


and it will be invaluable to the draftsman in making boiler. 


drawings. Mr. Gaines, of the Lehigh valley, informs us that 
this diagram was devised by Mr. W. H. Mussey when he was 
connected with the drawing room of that road. 


AN IDEAL VARIABLE-SPEED ELECTRIC MOTOR. 


An unlooked-for development of the probiem of electric 
drives for machine tools was announced in a recent lecture 
before the Central Railway Club at Buffalo, delivered by Mr. 
L. R. Pomeroy, special representative of the railroad depart- 
ment of the General Electric Co. In his remarks relating to 
variable speed motors he advocated for the direct current 
type, motors having provision for speed variation by changes 
in field strength, by means of variable resistances in the field 
circuit, as being the most satisfactory. This method of speed 
control has long been judged impracticable on account of the 
very serious sparking at the brushes, but it was announced 
that a special motor has been developed by the General Elec- 
tric Co., which avoids this difficulty by mens of its small 
armature reaction. On account of the constant potential 
across its armature at all times it will maintain a con- 
stant speed under changes of load and thus avoid the 
great objection to motors using the rheostatic control. 
This method of field control is economical on account of 
the fact that the total current used in the field coils cf a motor 
is not more than 5 per cent. of the armature current at full load 





Mr. F. F. Gaines, formerly mechan- 
ical engineer of the Lehigh Valley 
Railroad, has been appointed to the 
position of master mechanic of that road at Wilkesbarre, Pa., 
vice Mr. E. T. James, who has been transferred to Buffalo in 
place of Mr. G. W. Seidel, resigned. Mr. Gaines has held the 
position of mechanical engineer since April, 1897, and has done 
excellent work in the motive-power department of the road and 
in connection with important committees of the Master Me- 
chanics’ Association. He was educated at Cornell University. 





P. S. Blodgett, general manager of the Lake Shore & Michi- 
gan Southern, died October 27 at his home in Cleveland, at the 
age of 59 years. He was a native of New Hampshire aud 
began his railroad service as a clerk on this road at Adrian, 
Mich., and never had any other employer until he was called 
te New York in June of last year as general superintendent. 
Last February he returned to the Lake Shore as general 
manager. Mr. Blodgett was a remarkable man, quiet in man- 
ner, and had an energy and force which did much to put 
the Lake Shore into its present high position. His subordi- 
nates did their best to assist him because they loved him. 
‘2aey could not help doing so, because of his personality. Had 
he been less modest and retiring in disposiiioa, he would have 
been more prominent before the public, for his natural ability 
and sagacity were unusual. But his life was, for a railroad 
officer, a quiet one with reference to the public. It was a 
privilege to meet him and an hoaor to know him. The influ- 
ence of his character and his methods will lonz remain as a 
priceless tradition of the Lake Shore road. 












December, 19022. AMERICAN ENGINEER AND RAILROAD JOURNAL. 888 








THE COMPOUND LOCOMOTIVE AND ITS DEVELOP- 
MENT IN FRANCE. 





BY A. HERDNER. 





Assistant Chief Engineer of. Motive Power and Rolling Stock. 
Southern (Midi) Railways of France. 





Editor’s Note.—The translation of this paper is by Mr. 
Charles M. Muchnic, Mechanical Engineer of the Denver & Rio 
Grande Railway. 





The compound locomotive may be considered, from several 
points of view, as a French production. It was, indeed, for a 
French railroad that the first locomotive of this type was 
built at Creusot (Schneider & Company, Creusot, France) 
in 1876, after the designs prepared by Mr. Mallet. The prin- 





experimental locomotives which were never reproduced except 
in one or two cases. 

It was not until 1892, after the success of the two high speed 
locomotives, Nos. 2121 and 2122 of the Northern Railways of 
France, the latter of which figured at the World’s Fair in Chi- 
cago, as well as the locomotives C-1l and U-12 of the Paris, 
Lyons and Mediterranean Railways, that the ideas and ten- 
dencies toward double expansion have been definitely settled 
and that the Krench railway companies have entered resolutely 
the fie.d so brilliantly opened oy two of them, 

On the first of January, 1902, ten years after the Northern 
Railway locomotives Nos. 2121 and 2122 were put into service, 
the number of compound locomotives in actual service on the 
seven principal railroads of France were 1,128 and of the fol- 
lowing types:— 

Two locomotives, having two main driving axles not cou- 


























Eight Coupled 4-Cylinder Compound Freight Locomotive. — Southern Railway of France. 


Detail drawings of this engine will appear in a later number. 


ciple even upon which the superior economy of multiple ex- 
pansion is based—that is to say, the absence of adiabatic 
losses in the cylinder walls—was proclaimed and demonstrated 
experimentally by two French scientists, Reech and Hirn. 
Finally, the compound locomotives that are in actual service 
to-day on French railroads are justly considered among the 
most perfected. It is not, however, to be inferred that the 
compound locomotive has made its entire evolution in France 
and has gone through all the stages of its development there. 
Like many another inventor, or initiator, Mr. Mallet was not 
a propnet in his native land. His example was first followed 
in foreign countries, especially in Russia, by messrs. Korodine 
and Urquhart, then in England by Messrs. Webb and Wors- 
dell. But it was in Germany, thanks to the persevering efforts 
of Mr. Von Borries, that the use of double expansion has been 
developed most rapidly, and it can pe said that the Hanover 
division of the Prussian state railways became, beginning with 
the year 1880, one of the principal scenes of the contest that 
then ensued petween the old and the modern systems of steam 
expansion—a struggle from which the compound locomotive 
came out triumphantly, as is acknowleaged to-day. 

at first the compound made little progress, but later it was 
used more and more. At the end of the year 1890, ten years 
after the trial by Mr. Von Borries, Germany possessed not less 
than 430 compound locomotives. At the same time the seven 
trunk lines of France had only 32, of which 25 were tandem 
eight-wheel connected compounds of the Woolff system, be- 
longing to the Northern Railways of France. The other 9 were 





pled, one engine having four cylinders, the other three cylin: 
ders; 405 locomotives having two main driving axles coupled 
and four cylinders; 540 locomotives having three coupled 
axles, of which sixteen are two-cylinder compound; 1 three- 
cylinder and the remainder four-cylinuer compounds; 18. loco- 
motives having four coupled axles, of which twenty-three are 
tandem compounds and we remainder four cylinder divided 
compounds. 

While Germany created none but two-cylinder compounds, 
and Mr. Webb remained true to his three-cylinder type, 
France, on the contrary, has adopted rather promptly the 
principle of compounding four cylinders, whose application 
has since become general, and which has enabled French rail- 
ways to increase the speed and load of trains,—especially of 
express trains—to a point till tnen unknown. Indeed, of the 
32 compound locomotives that the seven principal railroads 
possessed at the end of the year 1890, 29 were of the four- 
cylinder type, two otaers had three cylinders, one of the Webb 
system having a single low-pressure cylinder, and the other 
of tue Sauvage system, having a single higa-pressure cylinder. 
As to the two-cylinder compound type, then so flourishing in 
Germany, and which type otherwise continued to give satis- 
faction on the small railroad from Bayonne to Biarritz, it 
was represented in France, on suburban or secondary rail- 
roads, by but one engine. It was a locomotive of the French 


State Railways, having six coupled wheels, transformed into 
compound in 1888, and which was, moreover, again rebuilt to 
its original construction a few years later. 


Two other two- 
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cylinder compound locomotives, built in 1892 for experimental 
purposes by the Eastern Railways of France, did not seem to 
have more success, and only in 1900 do we see a French rail- 
way, the Southern, after very encouraging tests, apply the two- 
compound cylinders to a lot of fourteen locomotives. 

It would perhaps be aifficult to evince the motives, apparently 
complex, for whico this type of compound has been so unfav- 
orably received in France. The epithet “limping” which 
occasionally is disdainfully applied to this type, seems to 
indicate that the reproach applies above all to the dissymmet- 
ric, or, in other words, to the inequality of work and forces de- 
veloped on the two sides of this type of locomotive. The equal- 
ity of work is beyond doubt desirable, and it is quite evident 
that it can very nearly be realized for a certain position of 
the reverse lever and for a certain speed, but it cannot have 
the same degree of equality for a different admission with a 
different speed, and especially so when the valve motions of 
both cylinders are interdependent, which is the general prac- 
tice. Nevertheless it seems that the probable inconveniences 
caused by the lack of symmetry have been singularly exag- 
gerated; the importance of these inconveniences is quite lim- 
ited, since no locomotive, even of simple expansion, is rigor- 
ously exempt from them. In fact, a difference from the equal- 
ity of work on either side of the engine of 20 per cent., and 
even of 25 per cent., for the most various positions of the re- 
verse lever and speed, and which difference can be reduced to 
5 per cent. or 10 per cent. when in the ordinary working gear 
and speed, cannot produce in practice any detrimental conse- 
quences. 

Regarding the starting of the two-cylinder compound from 
a state of rest, which is one of the serious inefficiencies of this 
type of compound, it seems that tue Mallet locomotive has been 
more severely dealt with than the old simple expansion loco- 
motive. When these latter engines, for certain positions of the 
cranks, refuse to move the train without first “backing up,” 
no one finds fauit with it; this has, so to say, become a matter 
of course. But when a two-cylinder compound must “back 
up” to get slack in order to start a heavy train from a state 
of rest, many a person is still disposed to see in that an inher- 
ent defect of this compound system. It is true that the two- 
cylinder compound necessitates the use of a special apparatus 
—the intercepting valve—in order to start from a state of 
rest, and which is unnecessary in the simple engine. But it 
is also true that, thanks to the intercepting or starting valve, 
the compound picks up a train fully as well, and often better, 
than the simple engine. Although Mr. Mallet has given a 
very complete soluuon to this probiem at tne very beginning, 
there is indeed no apparatus that exercised more the ingenuity 
of the inventors than the intercepting or starting valve, and 
from the numerous designs proposed it is not difficult to find 
one of a very simple construction that will enable the com- 
pound locomotive to start more smartly than the similar 
simple engine, irrespective of the position of the cranks of the 
former. Such, indeed, is the case of the starting valve I have 
applied to the locomotives built by the Southern railways and 
which apparatus consist simply of a small valve, by the opera- 
tion of which the engineer is enabled to admit live steam into 
the low pressure cylinder through an opening made in the 
middle of the cylinder wall and of about 2 sq. ins. area; the 
displacement of the same valve admits live steam through an 
opening of about 1.66 sq. ins. into the receiver. 

More serious are the criticisms made in regard to toe large 
dimensions requisite for the low pressure cylinder. It is true 
that the designer is often confronted with the difficulty of lo- 
cating it, of giving ample section for admission and exhaust 
passages, and finally to counterbalance properly the excess 
weight of tue low pressure piston. Also the two-cylinder com- 
pound arrangement is not the solution that suits best the pow- 
erful locomotives demanded to-day for the movement of trains 
on railroads having a heavy traffic. But it is essential to re- 
mark that all of the above objections disappear when it con- 


cerns the design of compound locomotives of moderate tractive 
power; that is, of locomotives that do not demand an evapora- 
tion of more than 11,000 to 13,200 lbs. of steam per hour, and 
which can therefore be made within the normal proportions 
of locomotive boiler construction in France, with a grate area 
not exceeding about 22 sq. ft. 

There is then a class of locomotives, ana quite an important 
one, for which the compounding of two cylinders constitute 
not only a very plausible solution, put one which is yet the 
simplest and the most advantageous. We must neither forget 
that of all compound iocomotives it is the two-cylinder com- 
pound that offers the least surface for steam condensation, that 
it is still the two-cylinder compound that yields the best per- 
formance in effective work, and finally it is on the two-cylinder 
compounu chat the repairs are the least difficult, because, all 
things being equal, the aismantling of its parts is much easier. 
I will say further, the absence of the two-cylinder compound in 
the motive power equipment of the different French railways 
represents even to-day, in my estimation, a void to be regretted. 

The custom is indeed not to create any new types of loco- 
motives for the main !ines until the traffic, having become more 
intense, justifies the employment of more powerful ma- 
chines. ‘Che secondary or branch lines are very seldom oper- 
ated by locomotives specially built for that service; most often 
they make use of the locomotives that have become insuffi- 
cient for the roads of the first order. It is therefore beyond 
doubt tnat had the French railway companies adopted the 
two-cylinder compound, as has been done in foreign countries, 
all the locomotives built during the period of 1880 to 1890 and 
even to 1892 after rather old designs, the motive power of the 
secondary tne would have oeen to-day, if not absolutely mod- 
ern, at least far more economical than the motive power they 
are using to-day, and will naturally have to use yet for some 
years to come. 

Certain railway companies have thougnt it not yet too late 
to remedy this deficiency, and it was for this reason that the 
Southern Railway was led to transtirm into two-cylinder 
compounds tourteen locomotives of the Mogul type, of which 
mention was made above. Other locomotives are being re- 
designed with a view of applying the two-compound cylinders 
as soon as those engines get baci to the shop for general re- 
pairs; for a certain number of old engines this transformation 
will be quite advantageous. Finally, if we are correctly in- 
formed, other roads are doing work in the same direction. 

The two-cylinder compound having thus been re-established 
and the value that it has apparently acquired in the present 
railroad operation having thus been defined, it is evident, as 
we have already remarked, .wat the more and more powerful 
locomotives that are being put into service on lines of intense 
traffic cannot be compounded according to the same formula, 
but four cyiinders are absolutely indispensalhie. 

While all two-cylinder compounds belong to the same type, 
differing from eaca other only in che design of the intercepting 
valve—i. e., of an organ of relatively secondary importance— 
the four-cylinder compounds can be of very different types. 
These different types may be classified according to their most 
essential parts and construction into three principal classes, 
which are characterized as follows: 

lst. Having two main crack pins and two valve motions. 

2nd. Having four main crank pins and two valve motions. 

3rd. Having four main crank pins and four valve motions. 

The first comprises use locomotive type well known as the 
“Vauclain,” iae type with concentric cylinders and also those 
of the tandem compound types. 

The second ciass comprises the six-wheel coupled engine 
recently built by the Baldwin Locomotive Works for the 
Plant System of Railways as well as the design of the ‘“‘At- 
lantic’” type engine prepared by Mr. Muchnic for the Wiscon- 
sin Central Railway, drawings of which the author has kindly 
sent to me. (See American Engineer and Railroad Journal, 
January, 1902, page 24.) To the same class belong the three 
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locomotives exhibited at the Paris Exposition (Pare de Vin- 
cennes) in 1900, by Mr. Webb, by Mr. Von Borries and by the 
Meridional Railway of Italy. This last locomotive, however, 
presents that important particularity in contradistinction to 
the types above cited, that both high pressure cylinders have 
one common valve and botna low pressure cylinders have one 
common valve. 

Finally the third class comprises the different types of loco- 
motives that are in service on most of tne French railroads and 
were created by Mr. de Glenn or constructed on the same prin- 
ciples, the express locomotive vuilt by the Chemnitz works for 
the state roads of Saxony and exhibited in 1900 at the Paris 
Exposition; the locomotive types designed by the Paris, Lyons 
and Mediterranean Raiiways; the locomotives of the Saint 
Gothard Railway, the one of Central Switzerland and finally 
tge swivel truck locomotives of Mr. Mallet. The de Glenn 
locomotives as well as the one of the state roads of Saxony are 
provided with two lifting sha:cs operated independently, on 
those of the Paris, Lyons and Mediterranean the two lifting 
shafts are interdependent and tnose of the Saint Gothard, of 
the Central of Switzerland and of Mr. Mallet are provided like 
all the locomotives of the first two classes with a single lifting 
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shaft. It will also be interesting to note .nat the four main 


cranks that characterize the third class of locomotives are on 
two aifferent main driving axles, whereas on the locomotives 
of the second category, excepting the one of Mr. Muchnic, who 
equally employs two distinct main driving axles, the four 
cranks are always on one driving axle. 

The locomotives of the first class present the advantage of 
lesser complications, and in this respect they approach very 
nearly the two-cylinder compound engine, put like the latter 
they are not adaptable for large increase in power. The power 
deve.oped by the cylinders is being increased more and more, 
and so long as it is being persisted on to divide these forces on 
but two cranks it will be necessary to make use of engine 
transmission parts of much larger proportions, which are 
more difficult to handle. The masses subjected to a reciproca- 
tive motion can be counterbalanced in but a very imperfect 
manner, and the fatigue of the engine frames is being in- 
creased in direct proportion to the forces developed by the 
cylinders. It is, therefore, very essential to-day to consider 
future to make place for the locomotives with four main 
four-cylinder locomotives of the first class are for the above 
reason, in our estimation, destined to be abandoned in the 
future to make place for the locomotives w... four main 
cranks which, by a better division of the total forces, permit 
of lighter engine parts, and in virtue of the possibility of set- 
ting the cranks at 180 degrees from each other permit of a 
much better equilibration of the reciprocating masses and 





exert a lesser strain not only on the engine frames but also to 
the permanent roadway on which they run. 

It is true that excepting the Mallet type, whose arrangement 
responds to special conditions, the use of four cranks necessi- 
tates absolutely a crank axle—that is to say, a costly forging 
subject to cracks, and may, in case of failure, increase ma- 
terially the cost of engine repairs. 

The American locomotive builders have always shown them- 
selves very little disposed to adopt the crank axle, and we can 
quite well understand their hesitation, having found ourselves 
in an analogous position but a few years ago. Indeed, until 
1890 the Northern and Western Railways of France were the 
only roads that made use of inside connected cylinders for 
their high speed locomotives. The other roads have shown 
themselves more reserved. On the Southern particularly, to 
which the writer belongs, the crank axle was absolutely ban- 
ished from locomotive construction, and when three years 
later, in consequence of the constant increase in weight of our 
express trains, we were led to put in service 14 four-cylinder 
compound locomotives similar to those of the Northern Rail- 
ways of France, we were naturally very much concerned as tr 
what service the crank axles, driven by the low pressure c7¥i- 
inder pistons, would render in practice. Those axles were of 
the Worsdell type with circular plates and are represented by 
Figs. 1 and 2, 

The successive appearance of cracks on three of the axles 
after a mileage of 37,500, 58,000 and 133,000 miles respectively, 
seemed to justify the fears we had conceived in that respect, 
and yet a much longer experience leads us to-day to believe 
those fears to have been exaggerated. Of the fourteen crank 
axles put in service in 1894 and 1896 there remain eleven to- 
tally free of any fracture or crack, and their mileage varies 
from 212,100 to 293,900 miles. 

In the more recent four and six-wheel connected locomo- 
tives the Worsdell axle has been replaced by the Z shape axle, 
as shown in Figs. 3 and 4. The design of this axle is obtained 
from the Worsdell axle by substituting in place of the two 
inner circular disks and the portion of the axle between by a 
rectangular bar connecting the two journals. 
these axles have been put in service between the years 1896 
and 1901, inclusive, and none of them have shown the slightest 
trace of a possible fracture, the oldest of these axles having 
already made a mileage of 206,200 to 242,000 miles. These 
results lead us to believe the axle of the Z shape is more ad- 
vantageous than the one wit. the two circular plates, and in- 
deed we give it preference to the former design, except when 
the central portion of the axle has got to be utilized for carry- 
ing the eccentrics, as is the case in our new consolidation type 
engine, about which I shall say a few words at the end of 
this articie. At any rate, this manner of viewing this question 
will be still strengthened with longer experience. 

One more remark we deem necessary to make on the sub- 
ject of crank axles. When the cost of repairs and maintenance 
of locomotives is evaluated, it is the custom to proportion the 
same to the unit of the distance covered, without in any way 
considering the work performed; as the latter can vary from 
one to dou.w.e for tne different types of engines, and often- 
times in a ratio still greater, the comparison is necessarily un- 
favorable to modern locomotives, and so much more so as the 
power of the locomotives is increased. We do not doubt at all 
that if the same costs are proportioned to the units of the 
mechanical work performed—that is, the horse power—the 
comparison o1 these costs will generally bring out the advan- 
tage in favor of the more powerful locomotives, in spite of the 
crank axle that we were led to put in to obtain that very in- 
crease in power. 

The four cranks thus combined can be arranged on one or 
two main driving axles. In the first instance the four cylin- 
ders are generally placed side by side in one transversal plane, 
while in the second case one pair of cylinders is placed most 
often to the rear of the other. It seems to us that the second 

arrangement affords a better distribution of the parts of the 
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engine, accentuates the effects due to the angularity of the 
main rods and causes a lesser strain to both the crank axle 
and the coupling rods. It also permits of a more direct path 
for the steam from tne throttle valve to the exhaust. 

We have noted above the essential advantage obtained by 
the use of four main crank pins with respect to the balancing 
of the reciprocating weights. It appears, however, that this 
advantage has never before been appreciated in France as 
much as it is to-day. This, no doubt, results from the fact 
that the power exacted from the early four-cylinder compound 
locomotives was relatively quite moderate. The Northern 
Railways of France has even renounced, for its first four-cy!- 
inder compound express locomotive, the very advantages ob- 
tained by doubling the number of cranks, since the two main 
driving axles -were made entirely independent of each other. 
The rotative masses of each high and low pressure cylinder 
mechanism were then counterbalanced for each wheel sepa- 
rately, as though it concerned an engine of the “single driver 
type,” and in accordance with the formula then used by the 
Northern Railways, one-third of the total weight of the re- 
ciprocating parts was added to the rotative masses balanced. 

All the four-cylinder compound locomotives of the eight- 
wheel type for fast passenger service on the Northern Rail- 
ways built after were counterbalanced in the above manner, 
although both driving axles were connected by coupling rods, 
which it was thought at the time were likely to be removed 
after the first trials; so that in principle at least the recipro- 
cating parts were very nearly counterbalanced by each other 
on one hand, and on the other hand the excess of counter- 
balance carried in the wheels—that is, the additional one-third 
of the weight oi the reciprocating parts—were balanced by each 
other also. In reality the high and low pressure cranks on 
each side were not keyed at an angle of 180; to facilitate the 
starting of the engine they were set at an angle of 162 degrees, 
and under these conditions careful calculations have led to the 
adoption of different counterbalance weights for the two wheels 
on one axle. To avoid such complications it has been decided 
to give-each pair of wheels the same counterbalance weight 
equal to the arithmetical mean of the two weights calculated 
and their center lines arranged to coincide with the bisector of 
the angle formed by the direction of the two calculated counter- 
balance center lines of the two wheels. 

The locomotives of the Nos. 1751 to 1784 series of the South- 
ern Railways were more powerful and heavier than the first 
locomotives of the Northern Railways, were counterbalanced 
in the above manner, but it was found in actual service that 
at the maximum allowable speeds the stresses on the rail were 
excessive. It was then decided to take into consideration the 
partial auto-balance of the H. P. and L. P. reciprocating parts 
obtained by the relative position of the cranks at an angle of 
162 degrees and not to enter into the calculations of the hori- 
zontal balance, but the resultant of the forces of inertia de- 
veloped by the reciprocating weights and which are in oppo- 
site directions. As this resultant is very small it was possible 
to obtain a complete horizontal balance, but only in the line 
of motion of recoil and without considering the “transversal” 
disturbing forces. The same solution was applied to six-wheel 
coupled locomotives first adopted by the Southern Railways in 
1896. In each case the excess counterbalance due to the recip- 
rocating weights was divided equally in all wheels, which al- 
lowed us to reduce the periodic overloads on the rails to a mini- 
mum—that is, to reduce to a minimum what is commonly 
termed the “hammer blow.” 

When the Northern Railways of France, in 1897, adopted the 
same type of locomotive a similar method of counterbalancing 
was applied. However, according to old erroneous ideas, only 
one-third of the resultant of the inertia forces developed by 
the reciprocating weights of both H. P. and L. P. cylinders on 
one side was counterbalanced, but this resultant was balanced 
in the ordinary way—that is, by adding counterbalance weights 
directed at once against the longitudinal motion of recoil as 


well as against the transversal disturbing forces, and this ad- 
ditional weight was uniformly distributed in all wheels. 

The Paris, Lyons and Mediterranean Railways, which also 
found it at first advantageous not to key the H. P. and L. P. 
cranks on its four-cylinder compound locomotives exactly op- 
posite each other, and which have even made use of the relative 
positions of the cranks quite different from the 180-degree 
angle, have not thought necessary to balance wholly or even 
partially the reciprocating weights on its first six and eight- 
wheel coupled locomotives. Its compound locomotives for fast 
passenger service have never had more than a vertical balance. 

At the present it appears that the advantages derived from 
the relative position of the four cranks, as originally adopted, 
and which are quite disputable, have been renounced every- 
where in France. In the more recent locomotives these cranks 
are set at 180 degrees on each side of the engine and the bal- 
ancing method generally adopted is a vertical balance, pure 
and simple. 

In the same proportion as the locomotives constructed will 
become more powerful and heavier, this rational solution will 
become more necessary. And, indeed, to indicate the measure 
of resistance of a given roadbed and the limit of fatigue to 
which it is subject, we have always contented ourselves to give 
the maximum static load per axle without considering the 
periodic stresses to which the rail is subjected, due to the cen- 
trifugal force of the excess (or horizontal component) coun- 
terbalanced weights, and which practically are added to the 
static load. It is evident that a given road, for example, on 
which a static maximum load per axle of 16 tons is authorized, 
but which actually is able to sustain loads that may vary at 
certain intervals from 13 tons to 19 tons (without even con- 
sidering the influence of the angularity of the main rods and 
the play in the springs) will be fully apt to support a load 
more or less constant of 18 tons and above. The use of a pro- 
pelling mechanism that allows, at the highest speeds, of a ver- 
tical equilibrium pure and simple, presents that incontestablé 
and important advantage that it permits the increase of power 
and consequently the weight of the locomotive without the 
necessary increase in the number of axles; to increase even its 
adhesive weight without increasing the number of coupled 
axles, and therefore, in many instances, to increase the traffic 
capacity of a given line without increasing necessarily the main 
elements of the permanent road. 

The above considerations have led the Paris-Orleans Rail- 
ways Company to increase the static load on rail under each 
driving azle to 41,800 lbs. in its new express locomotives of 
the “Atlantic” type that are now under construction, and which, 
of course, will have but the vertical equilibrium. 

(To be continued.) 

One result of the prolonged strike of the anthracite miners 
may be a material lessening of the Canadian demand for an- 
thracite coal in the future. The regular shipments of anthra- 
cite this summer from Pennsylvania to the Dominion were 
entirely withheld, owing to the strike, but the shortage has 
served as a great impetus to the manufacture of peat briquettes 


for fuel. Several manufacturers have machines for pressing 
and briquetting the peat, which removes 50 per cent. of the 
natural moisture, after which they are dried for use. A plant 
near Toronto, three miles from a railroad, sells its product at 
the works for $3.25 a ton, and at Toronto for $4.25, and is 
running night and day to fill orders. Canada’s peat bogs are 
almost inexhaustible. This is something worth looking up in 
this country. 








The 16-in. rifle recently completed at Watervliet Arsenal is 
being transported by water to the Sandy Hook proving 
grounds. It weighs 130 tons and the cost of moving will be 
$5,400. 





Draftsmen desiring positions should read the advertisement 
of the Municipal Civil Service Commission of the city of New 
York on page XXV. of this issue. 








— 
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THE BARBER STEEL PASSENGER TRUCK. 





Standard Car Truck Company. 





This truck has been developed by Mr. J. C. Barber, of the 
Standard Car Truck Company, and it is now undergoing trial 
under a passenger car with promise of satisfactory results. If 
is an interesting design and does not follow wooden construc- 
tion in any particular. Every part is of metal and it repre- 
sents an effort not merely to substitute metal for wood, but to 
actually improve the riding qualities and durability of present 
practice. The truck shown by the accompanying drawing 
employs 4% x8 in. journals and standard M. C. B. boxes. The 
boxes are carried in columns protected from wear by shoes, 
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The bottom tie-bar is a % x 3% x 4 in, angle. The transoms 
are 3% x 4 x 6 in. angles, with crosstie bracing for the said 
frames and lattice bracing of angles. The brakes may be hung 
either inside or outside of tae wheels. The side frames have 
additional bracing in the form of angles and plates, on both 
sides of the ends of the bolsters. The side bearings are 
ingeniously arranged to straddle the side frames, and transmit 
the load which may come upon them to the truck bolster, 
where it will be received centrally upon the journals. Exami- 
nation of the engraving will bring out additional interesting 
features of this construction, among which the removable 
shoes for the journal-box columns should be noted. The care 
with which this truck has been developed, and the experience 
of the designer, warrant the expectation that it will be entirely 
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successful. A truck which will carry a 
car as smoothly as the present heavy pas- 





senger trucks and at the same time weigh 
very much less than they do seems to be 





greatly needed. The developments of ex- 














Steel Passenger Truck of New Design. 
Standard Car Truck Co. 


and the outer columns are hinged so that wheels may be 
taken out, without raising the car, after the brace at the end 
of the frame is removed. The construction of the truck is 
such as to transmit ail of the loads in a vertical direction by 
centralizing all the stresses in a vertical plane and transmit- 
ting them to the center of the journals. The load from the 
bolster is transmitted through a casting to a shoe upon rollers 
resting upon a steel seat. This seat rests upon the center of 
a strongly ribbed equalizer, the ends of which rest upon the 
centers of two pairs of elliptic springs. These springs rest 
upon a channel, which in turn is carried by a truss hung to 
the inner journal box columns by means of 1%-in. steel pins. 
This truss passes between the lower flanges of two angles 
which are secured to the under face of the channel, forming 
the seat for the euiptic springs. A glance at the sectional 
view shows the manner of transmitting the stresses to the 
center of the journals. Over the journal boxes are double- 
coil springs, the outer spring being 8 ins. in diameter and of 
1 5-16-in. bar, while the inner coil is 5 ins. in diameter and of 
*%-in. bar. The free height is 8% in. The side frames of the 
truck are of 4 x 3% x %& in. angles. They are spread at the 
center and riveted to a cover plate 5-16 x 12 ins. x 29 ins. long. 





: perience with Mr. Barber’s design will be 

= watched with the greatest interest. The 
offices of the Standard Car Truck Com- 
pany are in the Old Colony Building, 
Chicago. 








A NEW AUTOMATIC CHUCKING MACHINE. 


The accompanying illustration is a view ef a néw design of 
automatic chucking machine, involving several interesting 
new features, which has recently been brought out by the Pot- 
ter & Johnston Machine Company, Pawtucket, R. I. It is 
available for the automatic machining of a great variety of 
pieces of various shapes ranging in size up to 10 ins. diameter 
and 6 ins. in length, in cast iron, steel or brass, and in shops 
where large quantities of work of this nature are require, 
including bushings, collars, gear blanks, valve-motion pins and 
the like, it can be made a most profitable producer. It is 
adapted to a large class of work which most turret lathes can- 
not handle. 

The machine shown in the engraving has a belt-driven, 
speed-changing head and is fittea with an automatic lever 
chuck. The turret is five-sided, with 2%-in. holes in each face, 
and the turret slide is operated by the large cam drum shown 
below the right end of the bed, the power for which drum is 
taken from the spindle and delivered through gearing to a 
large gear located near the periphery of the drum. This form 
of drive provides a direct application of power to the drum and 
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tends to prevent strains on the bearings. The standard set 
of cams furnished on the drum provides the necessary advanc- 
ing and withdrawal motions for the machining of all ordinary 
pieces up to 6 ins. in length and requires no adjustment within 
that range, and they are so adjusted as to cause the turret to 
withdraw, revolve and advance at a speed of forty times that 
of the feeding speed. 

One of the most valuable features of this machine is the 
automatic lever chuck. This chuck is arranged for the open- 
ing and closing of its jaws while in motion by means of the 
vertical lever at its rear, and by its use pieces which can be 
handled with one hand may be chucked or removed without 
stopping the machine. In this way the machine may be kept 
running constantly with very little attention from the opera- 
tor; one man could run from four to eight such machines at 
the same time, according to the nature of the work being done, 
or a single one of these machines 
could very easily be run in conjunc- 


CORRESPONDENCE. 
THE SHOP AS A SCHOOL. 


(NoTE.—We are in receipt upon going to press of several additional letters relating 
to this subject which will appear in the following issue.—ED.) 


To the Editor: 

In the October number of your-paper I was pleased to see what 
I consider a very timely editorial upon the training of young tech- 
nical graduates for positions as foremen, master mechanics, etc. 
The technically educated man has been having his innings for the 
past few years and, rightly or wrongly, has been considered better 
qualified to hold the better railroad positions than the man who 
has grown up through the shops without a diploma. But now a 
change of opinion seems to be steadily gaining ground, and it is 
time for us to ask the reason, for, everything else being equal, the 
man with the higher education ought to be the better man. 

From my experience in the training of young men, I believe the 
editorial referred to tells the whole story. Too many young men 
get their shop experience after the fashion of No. 1% Not realizing 








tion with a lathe or other machine 
tool. A heavy scroll chuck is also 
furnished with the machine for 
gripping extra heavy or eccentric- 
ally shaped pieces. The different 
speeds for the particular type of 
machine here shown are obtained 
through the jaw clutches on the 
spindle, which clutches are operated 
automatically. 

There is also furnished with the 
machine a cross-slide, which may be 
arranged to operate automatically 
at any time with the turret, by 
means of the cam drum beneath the 
middle of the bed, and also an auto- 
matic back-facing attachment, 
which is an invaluable attachment 
for some classes of work. The cross- 
slide tool blocks have a travel of 
41,4, ins, in either direction and have 
screw adjustments on the slide. 
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The back-facing attachment enables 
the hubs of gears, pulleys, etc., to 
be tinished on both ends, and other 
similar work to be done, at one setting, which would otherwise 
require two settings in the machine. A pair of universal turn- 
ing and facing tools which is also furnished is of additional 
advantage to the equipment, and will take care of all the 
ordinary facing work within the machine’s range, up to 10 
ins. in diameter. 

These machines are made with three styles of heads, viz.: 
With geare. automatic speed-changing heads, with belt-driven 
automatic speed-changing head, and with plain heads. With the 
geared head the spindle is driven through either one of two 
trains of gears, each train having four changes of speed, mak- 
ing eight changes in all; with the belt-driven head four changes 
of speed are available, and with the plain head a four-step cone 
pulley for belt drive is used. This new machine is character- 
ized throughout by its liberal dimensions and strength of con- 
struction, as well as by the ample bearing surfaces and the 
plentiful supply of power which are so necessary for heavy 
cuts in rapid machining. 

The rapidity with which pieces may be chucked in this 
machine, as well as the reduction to one-half of the time 
required for certain operations with the back-facing attach- 
ment are very strong arguments for the use of this machine 
where pieces within its range are required to be machined in 
large numbers; if it is possible to run it in conjunction with 
an engine lathe or turret lathe the greatly increased product 
may be obtained without material increase of the cost of 
labor entailed. 


' 
i 





The New Potter &fJohnston Automatic Chucking Machine. 


that their education has just begun when- they leave college, they 
go into a shop with the idea that they have but little more to learn, 
and to a superficial education they add a superficial shop experi- 
ence. Such a man will talk most fluently about the pitch of gears 
and the figuring of the counter weight of a driving wheel, but 
what will he know about washing out boilers, adjusting the front 
end of an engine to make it steam, or the intelligent instruction of 
an engineer or fireman regarding the proper handling of an engine? 
He may be able to worry through it all after a fashion, but it will 
be but poor fashion at best. There are a thousand and one obsta- 
cles to be met and overcome in the shops, the roundhouses and “on 
the road” that can be learned in but one way—by actual experi- 
ence, as did your example, young man No. 2; for no book contains 
the information ; and when it depends upon a man with the limited 
training of your example—No. 1—to say what shall be done, he 
has to do one of two things—depend upon some one who has had 
the experience, or let the wheels stand still while he gains the 
knowledge for himself. 

Such a man usually has a hobby for reports, and will have his 
office full of clerks comparing percentages that are worthless as 
regards utility, and making out statements that are never read. 
This is because his college training predominates and everything 
must be in black and white to be understood. While such a super- 
intendent of motive power will be examining his reports, one with 
the training of No. 2 will be watching his shops and roundhouses, 
looking for opportunities to get more engines into service, and to 
get more and better service out of them when they are there. He 
won’t be dependent upon tabulated statements for his knowledge 
of the condition of his power at the beginning of a hard winter’s 
work; he will know from his own personal observation; for from 
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his own experience when growing up in the business, and from his 
own knowledge of men he will have learned that it takes more 
than figures and a voluminous correspondence to run his depart- 
ment economically and well. 

While in conversation with the manager of a large road a short 
time ago this question was brought up: He had a superintendent 
of motive power who was a great student and office man. There 
were reports to cover everything that took place on the road, and 
everybody had to make them out, from the man who hoed the ash 
pan to the master mechanic; and when the manager asked for the 
reason of a roundhouse delay or an engine “laying down’ on the 
road he got a most elaborate report, a compilation of everybody’s 
statement, but one that meant little, and was always too late to 
be of any use. That manager wanted results, not reports, and is 
now looking for a practical man. 

What our railroads need at the head of the mechanical depart- 
ments are men who not only know how to make and repair locomo- 
tives, but who can keep them turning at the roundhouses; see that 
they are properly cared for and gotten over the road; men who 
can go to either shops or roundhouses, fire cleaning track or coal 
dock, and talk intelligently with all classes of workmen, instruct 
them how to do their work and help them out of their little trou- 
who can turn the tabulating work over to the comptroller, 
where it belongs, and devote their time to preventing the deten- 
tions and break-downs so that lengthy reports will not be neces- 
sary; men of executive ability and good horse sense. Such a man 
your No. 2 example should make; a man that any school and road 
would be proud of ; a man who is sadly in the minority to-day. 

SUPERINTENDENT. 


bles ; 




















Chappel’s Gang Tool. 


CHAPPEL’S OBLIQUE GANG TOOL. 


This tool is used in shapers and planers, and gives in each 
stroke of the machine a series of independent and simul- 
taneously successive cuts of the full depth required, the result 
being that a wide surface may be planed at each stroke of the 
machine. It is, in fact, much wider than would be possible 
with a single cutter with equivalent cutting edge. In the en- 
graving the arrangement of the tool is clearly indicated. Each 
cutter-bar has an individual orifice and indiviuual set-screws 
to hold it in position. The series of cutters has an oblique 
arrangement with relation to the line of motion, each cut 
being slightly in advance of the next succeeding one, each 
stroke being equal to four of a single-pointed tool. 

It is intended for roughing cuts on cast iron and brass, and 
will not work satisfactorily on wrought iron or steel. It is 








guaranteed to take a roughing cut over 14 sq. ft. of surface per 
hour and to stand a cut on cast iron or brass 4 in. deep with 
4-in. feed. This tool has proved in actual service to save 
twice the amount paid per hour to the machinist using it as 
compared with a single-pointed tool. If 1-16-in. feed be used, 
the rear on fourth cutter will act alone. With -in. feed 
cutters three and four will cut; with 3-16-in. feed, the last 
three will cut, and with 14-in. feed all four cutters will come 
into use. 

A large number of the best known machinery firms in the 
country are using this tool, and it should be used in every 
railroad shop. Further information may be obtained from 
the Edward Smith Company, Buhl Block, Detroit, Mich. This 
company informs us that the Chappel patent is being in- 
fringed and that the infringers will be prosecuted. All tools 
made under this patent bear the imprint of the W. H. Chappel 
manufacture. 


A RAPID SKETCHING DEVICE. 


Since prehistoric times there has been almost no improve- 
ment in the instruments used by mechanical draughtsmen. 
Herewith is illustrated a real improvement which appears to 
be admirably adapted to aid the draughtsman and assist in the 
mechanical part of his labors. 

This device is exceedingiy ingenious and very convenient, 
making it possible to produce a sketch or small drawing as 
accurately as may be desired, using simply a triangular scale, 











The Rapid Sketching Device Applied to a Drawing Board. 


with which, by aid of the device, horizontal or vertical lines 
may always be drawn without attention on the part of the 
operator. This scale may be moved about as if nothing were 
attached to it. The device is intended as an aia to managers, 
superintendents, chief draughtsmen, and ail who have occasion 
to make small drawings or sketches quickly. 

The device consists of a scale attached to a protractor, 
which is supported from an anchor-plate from the upper left- 
hand corner of the board by means of tae linkage shown in 
the engraving. The scale has a free motion of 90 deg. between 
two stops. One stop gives the horizontal line and the other 
stop the vertical. The two stops are fastened to a protractor 
and may be turned to any angle, permitting the scale to come 
against a stop at the desired angle, and also to one at right 
angles to it. The lower part of the protractor always lies in 
the same direction, no matter where it is moved about tae 
board, and hence, when the protractor is once set at any 
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desired angle, the scale will give parallel lines anywhere on 
the drawing. This is accomplished by the two parallelograms, 
which act like a parallel ruler. The protractor may be 
clamped at any angle by the thumb-screw, and a spring stop 
is provided for the 0, 30, 45, 60 and 90-deg. points, and is oper- 
ated by merely raising it and allowing it to drop into the hole 
for the desired angle. The scale is used exactly the same as 
if it had no attachment, and either a flat or triangular scale 
may be applied. The scales are “chucked,” and may be turned 
to use any face. The triangular scale is preferred because of 
the variety of the graduations, while the flat scale offers the 
advantage of giving a better ruling edge. Scales of any gradu- 
ation will be furnished, and those with white celluloid edges 
are specially recommended. The vital point in this construc- 
tion is in the joints. From personal investigation the writer 
can say that these joints are beautifully made. They are hard- 
ened and ground, and, with such light service, should last a 


Worn, 


and the old shoe worn entirely through, leaving only the lugs 
themselves as a loss. ‘hese weigh but a few ounces. The pho- 
tographs illustrate tue construction. One road having these 
shoes in use for three years has had no brake-shoe scrap dur- 
ing that time except from the makes of shoes on foreign cars. 
These shoes are made in two parts, each with lugs at the center 
and ends. These take the key in the usual way. When the 
first shoe is about two-thirds worn out it is removed from the 
head and placed upon the face of a new shoe, which is then 
keyed in posiu.on and the wear continued until the old 
shoe is gone and the new one two-thirds worn out. The back 
of the old shoe fits the face of the new one. Plain-faced shoes 
are provided for the initial application and for use on foreign 
cars equipped with shoes of other types. In contrast with this 
shoe, the usual form is generally scrapped at from one-half to 
one-third its weight. Instead of having a clearance of one- 
eighth inch between the lug of the shoe and the brake head at 


Worn Steel-Back Shoe. 


The Interlocking Brake Shoe. 


lifetime. The stop pins are made conical to compensate for 
wear. This is, as the name indicates, a device for rapid work, 
and we should say that not only every chief draughtsman and 
engineer but every individual draughtsman should supply 
himself with one of them. The manufacturers are the Uni- 
versal Drafting Machine Company, Blackstone Building, Cleve- 
land, Ohio. This company also make a draughting machine 
which was exhibited at the Saratoga convention last June 
and has been adopted in a number of well-appointed draught- 
ing-rooms. The writer believes this to be an excellent device, 
and it is time the draughtsman received some consideration in 
the matter of equipment for his arduous work. There has 
been no satisfactory improvement in draughting appliances 
which has come to our notice which deserves to be compared 
with this in importance. As to accuracy of operation, it is 
sufficient to say that we are informed of a recent test of a 
36-in. scale on one of the Universal draughting machines in 
which the inaccuracy due to the joint was 0.0002 of an inch. 


THE INTERLOCKING BRAKE SHOE. 


The special feature of this braxe shoe is its construction in 
two parts, permitting its attachment to the M. C. B. brake 
head and provision for the attachment to its base of shoes 
which have previously been worn down to their limit. By fit- 
ting the brake head at four points instead of three, the con- 
struction is safer and permits of self adjustment against the 
wheel to overcome the effect of an improperly hung brake 
beam. These shoes seem to wear very evenly, and, unlike 
ordinary shoes, which wear more rapidly at one end when the 
beam is badly hung. In the wearing face of the shoe, sockets 
are made whereby the lugs on a worn shoe may be secured 


one end, this shoe fits the head at both ends and is not sub- 
jected to the heavy transverse strain which breaks many 
shoes, especially when they are worn thin. In this case the 
strain is placed on the braxe head, where it properly belongs. 
The claim is made that in spite of the fact that this shoe is in 
two parts, it will involve the handling of a smaller number of 
pieces than with the ordinary shoe. On one road where it has 
been used exclusively for three years a saving of one-half is 
reported. Any desired material will be used. They may be 
made with chilled inserts or without, and of special mixtures 
or of gray iron. Further information may be obtained from 
the Manufacturers’ Railway Supply Company, No. 203 Fisher 
Building, Chicago. 








ELASTIC SELF-LOCKING STEEL NUT. 


This elastic nut is made from a blank cut from a flat bar 
of steel. The ends are notched so that when the blank is 
rolled into the form of a ring and pressed in a hexagon die, it 
forms a perfect nut with a split on one side which opens 
slightly as the nut is turned on with a wrench. This split is 
zig-zag in form and it does not interfere with any of the func- 
tions of the nut. The nut is tapped slightly smaller than the 
bolt so that when put on with a wrench it is distended slightly 
and the split side opens about one one-hundred and twenty- 
eighth of an inch. This develops a constant grip on the bolt, 
which holds it from working loose. When made in this way, 
the grain of the nut is at right angles to that of the bolt, and 
it is always stronger than the bolt on which it is placed. The 
elastic opening permits the nut to be applied and removed. re- 
peatedly over rusted or battered threads, which would prevent 
the use of ordinary nuts. This nut is made in sizes from % to 
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14% ins. They are tapped to fit the regular U. S. Standard bolt 
of corresponding sizes. The elastic nut has been thoroughly 
tested for several years and has been found satisfactory on 
cars, locomotives, machinery, rail splices and for other pur- 
poses. When used in any of these services, but one nut is em- 
ployed, and in car trucks a great saving is thereby effected. 





Elastic Self-Locking Stee! Nut 


A representative of this journal has seen copies of letters 
showing satisfactory service where nut-locks or other types 
have failed. Further information may be obtained from the 
National K.astic Nut Company, Russell avenue and Superior 
street, Milwaukee, Wisconsin. 





The output of the Pressed Steel Car Company in October sur- 
passed all former records. In that month 3,000 cars were built, 
averaging 111 cars per day for 27 working days. This company 
has built 22,402 cars this year, requiring 350,000 tons of steel, not 
including material for numerous frames, trucks and bolsters. 


BOOKS AND PAMPHLETS. 


Master Car Builders’ Association. Proceedings of the Convention 
of June, 1902. Edited by Mr. J. W. Taylor, secretary, No. 667 
Rookery Building, Chicago, Ll. 

This volume is of particular interest this year on account of the 
great importance of the subjects reported upon and the discussions 
regarding them, which are recorded in full. One of the most im- 
portant subjects handled was the report by the committee on out- 
side dimensions of box cars, and also important reports were made 
on the tests of side bearings and center plates, and on the tests of 
various draft gears. The Proceedings this year contains 560 pages 
and 54 folded plates regarding standards and recommended prac- 
tices of the association. The book is well illustrated. and is bound 
in the usual style of binding. Credit is reflected upon the secre- 
tary for its early issue. 





Poor’s Manual of the Railroads of the United States. Thirty-fifth 
Annual Volume, 1902. Octavo, 1,640 pages, with tables, maps. 
and indexes. New York: H. V. & H. W. Poor, 68 William 
street. London: Effingham Wilson. 

The fact that the stupendous work of compiling the statistics of 
the railroads of the United States for a year can be completed 
before the end of the following year comes as an annual surprise. 
This volume contains complete reports representing 191,946 out 
of a total of 198,787 miles. It shows an increase of 4,453 miles 
during the year, and gives traffic statistics of 194,512 miles of 
road. ‘The great value of the statistics lies in their completeness 
and in the special figures for each separate road, and the fact of 
their prompt appearance. These reports are the most valuable of 
their kind in the world, and while the Government statistics, pre- 
pared by the Interstate Commerce Commission have a value of 
their own, they give little information with reference to the indi- 
vidual companies. Poor’s Manual, on the other hand, presents the 
organization. results of operation, history and financial position of 
every individual road in the country. Not only steam but street 
roads are given, the latter occupying a continually increasing 
share of space in the annual volumes. Canadian railroads are 
included; also miscellaneous corporations. The work includes 
tables of dividends paid by railroad and other corporations, a 
ready-reference bond list of leading steam roads, statements of 
annual meetings and transfer agencies, a list of railroads merged 





into other lines, statements of State and municipal indebtedness, 
a directory of railroad officials, and indexes of the contents. The 
manual not only holds its own but increases in value every year 
because of its continual extension. It is really a manual of the 
most important industry of the world, and has long been indis- 
pensable to those having financial interests in railroads. 





“Oil-Burning Locomotives.”—This is the subject of the Record 
of Recent Construction No. 37, published by the Baldwin Loco- 
motive Works. Beginning with the discovery of oil, the use of 
liquid fuel in steam-raising is briefly traced and its earliest appli- 
cation to locomotives is considered. Following this is a liberal 
abstract from Dr. C. B. Dudley’s published statements in this con- 
nection, in which a comparison of oil and coal as to relative cost 
is prominent. The advantages of oil over coal are considered, and 
the concluding pages describe, by aid of engravings, the successful 
practice of the Baldwin Locomotive Works in their experience in 
equipping 250 locomotives for oil-burning. This pamphlet is an 
important contribution on this subject, and should be filed for 
reference in the library of every motive-power officer. 





Pintsch System of Car and Buoy Lighting—The Safety Car 
Heating and Lighting Company has issued a tasteful and attractive 
pamphlet of 40 pages illustrating ‘“‘an established and successful 
system” of lighting. It contains excellent half-tones of 59 plants 
for, the manufacture of Pintsch gas, distributed from Maine to 
California and Mexico. The text presents the facts concerning 
this system and its development, and the impression received is 
that the Pintsch system is a product of study, experiment and 
practical experience of many years and that it may be regarded 
with confidence as a satisfactory system. No one can examine 
this fine pamphlet without being impressed with the solidity of the 
system and its large extent. The use of Pintsch gas in buoys as 
an aid to difficult navigation also receives attention. 





The Jeffrey Manufacturing Company, Columbus, Ohio, have 
issued a new catalogue of elevating, conveying and power-trans- 
mission machinery. ‘his is catalogue No. 72, a pamphlet of 372 
pages. illustrating, from photographs of machinery in actual use, 
the product of this company, showing how it may be adapted to 
almost every known industry. Those interested in coal or ash con- 
veyors, wire-rope transmission, electric locomotives and sprocket- 
chain devices of all kinds, should procure a copy of this catalogue. 





Pratt & Whitney, Hartford, Conn., have recently issued a new 
catalogue descriptive of their new model of profiling machines. They 
have recently brought out this new model, involving a great many 
very valuable improvements over their previous types, the main 
feature of the change being a new principle of drive for the spindle. 
The drive is now through a pair of 45-degree spiral gears located 
within the head, but not in any way interfering with the travers- 
ing motion of the spindle. The result of this change is a greatly 
simplified and more efficient machine, its size being reduced nearly 
one-half for the same capacity. Other valuable improvements are 
also incorporated, notable among which are split or divided gears 
for the head traverse and table cross-feed motions, whereby all. lost 
motion may be absolutely eliminated. 





The Chicago Pneumatic Tool Company have recently issued a 
beautifully illustrated 72-page catalogue of the air-compressors 
manufactured at their Franklin (Pa.) plant. It contains new 
illustrations of all the latest types of compressors and a very com- 
plete illustrated description of the chief features of their design; 
also, all necessary data pertaining to standard styles of com- 
pressors, an article on the uses of compressed air, and much valu- 
able information relative to the proper installation of compressed- 
air equipment and tables not usually printed in similar publica- 
tions, are given. Although designed primarily for the operation of 
pneumatic tools in shop and field riveting, drilling, chipping, hoist- 
ing, etc., and possessing features particularly desirable for such 
duty, these compressors are also suitable for all of the customary 
employments of compressed-air power. 

This company has also issued a pneumatic hoist catalogue, de- 
scribing and illustrating their new line of the pneumatic hoists 
formerly manufactured by the Chisholm & Moore Manufacturing 
Company. LHither one of these catalogues will be mailed free to 
anyone interested. 
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AD-EL-ITE PAINT PRODUCTS. 


Something which will remove paint and varnish quickly and 
satisfactorily has long been sought for, and from what is said of a 
material called “Ad-el-ite,’ manufactured by the Adams & Elting 
Company, of Chicago, it seems that the right thing has been found. 
This is in a liquid and semi-paste form. It is said to remove 
varnish and paint very quickly, and there are apparently no dis- 
advantages connected with its use. For example, it contains no 
water, alkali or acid; has no objectionable odor; does not injure 
the hands, and does not soften glue nor raise the grain of veneers 
or woods. It is said to be free from all injurious effects, and is 
in demand for refinishing cars, yachts, carriages, furniture, and 
‘abinetwork of all kinds. One gallon will entirely remove from 
200 to 300 sq. ft. of surface. 

The same manufacturers produce “Ad-el-ite’” enamels and wood 
finishers’ supplies. They also manufacture a car cleaner which 
contains no potash in any form, and is both a varnish-preserver 
and cleaner. 

Attention has been called repeatedly in these columns to the im- 
portance of using better material for painting the front ends or 
smokeboxes of locomotives. This concern manufactures ‘Ad-el-ite 
Black” for locomotive front ends, and they are prepared to send an 
expert to show its merits and economy by making a practical dem- 
onstration. The address of the Adams & Elting Company is 155 
Washington Boulevard, Chicago, Ill. This company has had a 
long and satisfactory experience in the manufacture of wood 
finishers’ supplies and paint specialties. 








Illustrated Sectional Catalogue, No. 141, of the American Blower 
Company, Detroit, Micn., has been received, descriptive of blowers. 
Steel pressure blowers, volume blowers and fan blowers are il- 
lustrated and described together with necessary auxiliary appara- 
tus. Also, this companv has issued a brochure illustrating the 
“A. B. C. Co. at Home,” in which all departments of their large 
factory are interestingly set forth 


The scrap pile is not attractive in any sense, but it contains 
lessons which are most important. Sooner or later it includes the 
best as well as the worst of everything used on a railroad, and an 
occasional hour spent in examining the truths which it tells as 
nothing else can tell, is time well employed. This idea is not 
original at all, but it is brought to mind by a leaflet just received 
from the Boston Belting Company, bearing a photograph of a pile 
of discarded air-brake hose, suggesting an examination of the scrap 
pile to show the brand of hose that lasts the longest. 





The Franklin Machine Works, Inc., Philadelphia, Pa., have 
issued a catalogue illustrating and describing the machine tools of 
their manufacture. ‘Their improved types of horizontal floor 
boring, milling and driJling machines, which were illustrated and 
described on page 325 of the October issue of this magazine, and 
their plain milling machines, are well illustrated and set forth. 
This company also makes a specialty of cold saw cutting-off ma- 
chines, the catalogue illustrating three sizes of bar saws, universal 
cold saws, steel foundry saws, and crank-shaft saws as well as 
improved automatic sharpening machines for these cold saws. 











MANUFACTURING NOTES. 





An order was placed November 7 by the American Car and 
Foundry Company for 20,000 13¢-in. Bartley nut locks, manufac- 
tured by the American Bolt and Nut Fastener Company, 306 Frick 
Building, Pittsburgh, Pa. 





The Kindl Car Truck Company have opened an office at 425 
Anstell Building, Atlanta, Ga., where their interests will be looked 
after by Mr. P. H. Wilhelm as Southern agent. 





The Holland Company has recently been incorporated in Lllinois 
with offices at 77 Jackson Boulevard. The officers are Mr. Alex 
Holland, president; Mr. J. C. Martin, Jr., vice-president, and E. B. 
Pickhardt, secretary and treasurer. These gentlemen have been 
associated with well known railroad supply concerns. They are 


now manufacturing the Sharp journal box, the Martin flexible 
steam coupling and other railroad equipment devices. 





The smokestacks of the Fall River Line steamer Priscilla, of the 
New York, New Haven & Hartford Railroad, and the stack of the 
Pennsylvania Railroad grain elevator, New York harbor, are pro- 
tected by Dixon’s silicon-graphite paint. This and other informa- 
tion is noted in a leaflet issued by the Joseph Dixon Crucible Com- 
pany, Jersey City, N. J., including a‘ statement that this paint 
has been continuously used for nearly 40 years by many of the 
argest steamship, smelting and manufacturing companies in dif- 
ferent parts of the world. 





Notwithstanding the fact that the Otto Gas Engine Works, 
Philadelphia, added 12,000 sq. fof floor space to their plant less 
than two years ago, their increasing business is again crowding 
them, and the last available bit of ground in the block covered by 
the works is having a building 45 ft. by 100 ft. erected upon it. 
The demand for large units makes necessary these increased facili- 
ties, and the new building will be equipped with the largest and 
latest types of machine tools. The tools are ordered, and the new 
shop should be running inside of six weeks. 


The Pittsburgh Filter Manufacturing Company, Empire Build- 
ing, Pittsburgh, Pa., state that they have had an unusually btisy 
year installing waterworks filters and water-softening plants. In 
a recent letter they mention having constructed the largest water- 
softening plant in the world, having a capacity of 2,500,000 gallons, 
for the Tennessee Coal, Iron and Railway Company, Birmingham, 
Ala. They have also furnished six plants ranging from 500 to 
7.500 horse-power in capacity and seven plants ranging from 600,- 
000 to 2.000,000 daily capacity for various manufacturers and 
waterworks. 





The Chicago Pneumatic Tool Company reports a very large in- 
crease in sales during the past few weeks, and all of its factories 
are working night and day in an endeavor to fill the orders which 
are pouring in. Especially is this the case in the air-compressor 
department at Franklin, Pa., which is being pushed to its utmost 
capacity. Mr. J. W. Duntley, president, is still continuing his 
business trip on the Continent, and his route is announced by the 
cables continually being received by the Chicago office containing 
large orders for pneumatic tools, annealing machines, rivet forges, 
ete. His return is not definitely announced, although he will 
probably leave Europe in the very near future. 





The Gold Car Heating and Lighting Company is to be congratu- 
lated upon securing the services of Mr. Charles L. Gateley. Mr. 
Gateley has had a wide experience, and possesses a large acquaint- 
ance among railroad men, which will be particularly valuable in 
the work in which he is now engaged. He is a graduate of Stevens 
Institute of Technology, and began his railroad experience in the 
West in connection with the Missouri Pacific Railroad. His ex- 
perience has brought him into close contact with car construction 
and particularly with heating and lighting problems, in which he 
is specially well versed. Mr. Gateley is also congratulated upon 
his connection with such a firm as the Gold Car Heating and 
Lighting Company. 





H. K. Porter Company, Pittsburgh, builders of light locomotives, 
report very active business conditions. They have just completed 
two 24-in. gauge compressed air mine locomotives for a large lead 
company in Missouri; also a heavy compressed air locomotive for 
the mines of the Keystone Coal and Coke Company, of Pennsy!l- 
vania, and additional air locomotives are now building for the Mc- 
Cormick Harvesting Machine Company, to be used at the Chicago 
works. Another order is being filled for the Central Coal and Iron 
Company, Alabama. Contracts have recently been closed for sim- 
ilar machines, including the equipment of the Dominion Iron and 
Steel Company, Sidney, Cape Breton. \The shops are now engaged 
in building a number of steam mine locomotives for West Virginia 
and Pennsylvania, also a number of logging locomotives for the 
West and South. Lately there has been an unusual demand for 
this machinery for steel works and contractors, for switching loco- 
motives, and the books show a large number of orders for export 
to Mexico, the West Indies. Japan and South America. 











